ANALYSIS PARAMETERS:

Number of data points
Testing boundary fwfe
)Temperature offset Jn//azm,c.hfé
| Target temperature

PShow parameter settings

il Show result table

Show PG suggestionsgeewes fusticocia
§E$§E%ss temp. detection warning

Fill with blank lines

TEST PARAMETERS:
File name
Data series

nUsed measuring points
Date of test

s#ine of test

Operator
’Sample
emark chacvecioh
Measuring device
s cmperature control unit
Measuring system

o

Diameter

e Pl
o EASURING DATA:

No., Time Tenmp. Freq.
o JESIS [°c] [rad/s]
_.1 145, 2 64.0 10.0

2 147.1 64.0 10.0
2o 149.1 64.0 10.0

4 151.0 64.0 10.0
- 153.0 64.0 10.0
m? 154.9 64.0 10.0

156.9 64.0 10.0

-_; 158.8 64.0 10.0

) 160.8 64.0 10.0
W 1627 64.0 10.0
QrEST RESULTS:
™ can frequﬁgglﬂ;;
d\j‘Jean strai‘r’l am litude

ean stress’amplitude
q‘\/&lean' phase angle

ean complex modulus |G* |

.1ean
llpean

g VALUATION RESULTS:
umber of data points
. G*|/sin(delta)
" Standard deviation
’ Median
)

temperature lower plate
temperature sample

Confidence Interval (95%)

10

1.00 kPa
(D
Automatic ~
On

On

Off

OLE

Off

VL
t/.l'! e

C:\Users\usuario\Desktop\Tesis Aceites\20150702 AC20 ORI ¢
Original Verification 150702 1301 1
I 2, P11 ... I 2, P 20
02/07/2015
13201486
JSN

: PGXX-XX 64 °C

: AC20 ORI 64C
MCR301 SN80526902; FW3.55; Slot2; Adjl7d
TUl=P-PTD200+H~-PTD120-SN80517412-80520108
PP25/PE-SN17059

25.03 mm

1.000 mm -
Deform. | G* | delta
[%] [kPa] [°]
12.00 125 B82.4
12.00 1.25 82.4
1:2:.@0 1.25 82.4
12.00 1.25 B2.4
12.00 1.25 82.4
12.00 1.25 - 82.4
12.00 1.25 82.4
12.00 1.25 82.4
12,00 T 25 82.4
12.00 1.25 82.4

10.0 rad/s = 1.59 Hz

12.00 %

0.150 kPa

82.4 °

1.25 kPa

64.0 °C

6450 e '

10
A 1.26 kPa
: 0.000625 kPa
1.26 kPa VY
1.26 1.27 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.:

|G*|/sin(delta) >= 1.00 kPa

This sample is found to P A S §

at 64.0 °C ~

v Y v Y OOV




AASHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

ANALYSIS PARAMETERS:

Number of data points : 10

Testing boundary P 2,20 kPa 6%/G.§
Temperature offset (0 it ,"(:),,
aTarget temperature : Automatic

Show parameter settings : On
Show result table : On
Show PG suggestion : On
Suppress temp. detection warning i Off
~Fill with blank lines s Off
"'TEST PARAMETERS :
File name ! C:\Users\usuario\Desktop\Tesis Aceites\20150702 AC20 RTFO
0:ta series : RTFO Verification 150702 1334 1
~Used measuring points b d; B 1l snw T 2, P20
Date of test : 02/07/2015
g@Tine of test : 13:34:08
Operator : JSN
o e : PGXX-XX
@Rhemark : AC20 RTFO 64
Measuring device : MCR301 SNB0526902; FW3.55; Slot2; Adjl7d
@@ cnperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
LMeasuring system : PP25/PE-8N17059
‘ Diameter i 25.03 mm
> Gap 3 1.000 mm |
@ EASURING DATA:
No. Time Temp. Freqg. Deform. | G* | delta
1) (s [°cj [rad/s] [$] [kPa]  [°]
.1 146.7 64.0 10.0 10.00 3.66 75.1
2 148.7 64.0 10.0 10.00 3.66 75.1
)3 150.6 64.0 10.0 10.00 3.65 75.1
4 152.6 64.0 10.0 10.00 3.65 75.1
™ 1545 a0 10.0 10.00  3.65 75.1
06 1565 64.0 110,48 10.00 365 75.1
ki 158.4 64.0 10.0 10.00 3. 65 T5:1
N 160.4 64.0 10.0 10.00 3.65 75.1
9 162 .3 64.0 10.0 10.00 3. 63 1551
®.0 164.3 64.0 10.0 10.00 3.65 i T
,TEST RESULTS:
Mican frequency g 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 10.00 %
.%ean stress amplitude ; 0.365 kPa
q\‘jean phase angle : ol *
ean complex modulus |[G*| : 3.65 kPa
Pican temperature lower plate : 64.0 °c
'Mean temperature sample : Gl °C
A~ VALUATTION RESULTS:
umber of data points : 10
PIG*| /sin(delta) _ : 3.78 kpa
Standard deviation : 0.00108 kPa
' Median = 3.78 kPa e
. Confidence Interval (95%) : B8 ..« 378, %P5
AASHTO T315 RTFO PERFORMANCE CRIT. : |G¥|/sin(delta) >= 2.20 kPa
) This sample is found to P A S S at 64.0 °C

If this is the highest tested RTFO temperature which passes, the
esulting upper performance grade value is 64. <
Set start temperature of subsequent PAV test to 22 °C.




AASHTO T315 PAV

RHEOPLUS/32 V3.62 21004242-33025

| ANALYSIS PARAMETERS:

hNumber of data points

 _Testing boundary

$Temperature offset

mTarget temperature
Show parameter settings
Show result table

. Show

PG suggestion

Suppress temp. detection warning

wFill
mTEST
File

*Data
Used
mDate

)T ine

with blank lines

PARAMETERS:
name
series

measuring points

of test
of test

Operator

Sample

emark

Measuring device
g crperature control unit

Measuring system

10

5000 kPa &¥Suw§
=0 /,‘lf e~
Automatic

On

On

On

off

Off

C:\Users\usuario\Desktop\Tesis Aceites\20150702 AC20 PAV ;

PAV Verification 150702 1414 1
E 2 B QL sew T 2. BI2ED
02/07/2015

14:14:47

JSN

PGXX-XX 25 °C

: AC20 PAV 25

MCR301 SNB0526902; FW3.55; Slot3; Adjl7d
TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Q Diameter 8.00 mm
b Gap 2.000 mm
) £7SURING DATA:

No Time Temp. Freq. Deform. | G* | delta
‘[11 [s] [°C] [rad/s] [%] [kPa] [°]
‘1 146.8 25.0 10.0 1.00 2880 41.5

2 148.7 25.0 10.0 1.00 2870 41.5
> 150.7 25.0 10.0 1.00 2870 41.5

4 152.6 25: 0 10.0 1.00 2870 41.5
‘5 154.6 25,0 10.0 1.00 2870 41.5
”6 156.5 25.0 10.0 1.00 2870 41.5
= 158.4 25.0 10.0 1.00 2870 41.5
w 160.4 250 10.0 1.00 2870 41.5

) 162.3 25.0 10.0 1.00 2870 41.5
’lD 164.3 25.0 10.0 1.00 2870 41.5
’TEST RESULTS:

#can frequency 10.0 rad/s = 1.59 Hz

Mean strain amplitude 1.00 ¢
‘\’Iean stress amplitude 28.719 kPa
qg_ean' phase angle A 2

ean complex modulus |G*| 2870 kPa
Bcan temperature lower plate 25.0 °C
‘4ean temperature sample b=l *C

VALUATICON RESULTS:

umber of data points 10
) G* | -sin(delta) 1900 kPa

Standard deviation 1.04 kPa
’ Median 1900 kPa P
. Confidence Interval (95%) 1900 . 1800 kPa
_AASHTO T315 PAV PERFORMANCE CRIT. [G*| ‘sin(delta) <= 5000 kPa
This sample is found to P A S § at 25.0 °c.




P ASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc:
Data series : Grading: ORIGINAL Tesis 1% 1
#))scd measuring points : I 2, P11 ... 12, P20
ate of test : 18/11/2015
ime of test w156 224
a8 )perator : CME
] Sample : muestra 1%
emark 3 )
Measuring device : MCR301 SNB0526%02; FW3.55; Slot2; Adjlb6éd
d;emperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
m’leasuring system : PP25/PE-SN17059
Diameter 3 25,03 mm
= Gap : 1,000 mm
N\GEASURING DATA ::
“Jo. Time Temp. Freq. Deform. | G* | delta
[1] . [s] [°C] [rad/s] [%] [kPa] ("]
= 146,5 64,0 10,0 12,00 16,8 61,8
@ 148,5 64,0 10,0 12,00 16,8 61,8
150,14 64,0 10,0 12,00 16,8 61,8
=1 152,3 64,0 10,0 12,00 16,8 61,8
) 154, 3 64,0 10,0 12,00 16,8 61,8
=3 156, 2 64,0 10,0 12,00 16,7 61,8
d 158,2 64,0 10,0 12,80 16,7 61,8 + ||
160, 1 64,0 10,0 12,00 16,7 . 61,8 (A
”9 162,1 64,0 10,0 12,89 1657 61,8
~10 164,0 64,0 10,0 12,00 16,7 61,8
EST RESULTS:
ean frequency : 10,0 rad/s = 1,59 Hz
‘dean strain amplitude 3 12,00 %
Mean stress amplitude : 2,011 kPa
ean phase angle : 61,8 °
ﬁean complex modulus |G*| : 16,8 kPa
"Mean temperature lower plate : 64,0 °C
g)lcan temperature sample 3 64,0 °C
MVALUATION RESULTS:
‘\Iumber of data points : 10
| G*|/sin(delta) 2 19,0 kPa
g Standard deviation : 0,0220 kPa
Median s 19,0 kPa
- Confidence Interval (95%) : 19,0 ... 19,0 kPa
DAASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
’ ____________

2 This sample is found to P A 3 S at 64,0 °C

DIf this is the highest tested Original Binder temperature which
“passes, the starting performance grade for RTFO test is 64.|
’Bet start temperature of subsequent RTFO test to 64 °C.
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#2570 T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025 ‘

ﬂiEST PARAMETERS:

ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc’
Data series : Grading: ORIGINAL Tesis 1% 2 ‘
m.]sed measuring points : .2, P11l wuu T 2, P 20 |
ﬂli‘)ate of test : 18/11/2015 |
ime of test : 15:41:07
perator : CMF \
Sample : muestra 1%\
ﬂ:ﬂemark : 2
| easuring device : MCR301 SNB0526902; FW3.55; Slot2; Adjl56d
ﬁ;emperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
ﬂlleasurlng system : PP25/PE-SN17059
3 . Diameter P 25,03 mm
=y Gap : 1,000 mm
WEASURING DATA:
ﬂx]o. Time Temp. Freq. Deform. |G¥*| delta
alll [s] [°C] [rad/s] [%] [kPa] [°]
o  1.5,8 70,0 10,0 12,00 8,82 65,0
@ 148,7 70,0 10,0 12,00 8,82 65,0
150,7 70,0 10,0 12,00 8,82 65,0
0 152,6 70,0 10,0 12,00 8,82 65,0
5 154,6 70,0 10,0 12,00 8,82 65,0
®;  156,5 70,0 10,0 12,00 8,82 65,0
”7 158,.5 70,0 10,0 12,00 8,82 65,0
8 160,4 70,0 10,0 12,00 8,82 65,0
=2 162, 4 70,0 10,0 12,00 8,82 65,0
010 164,3 70,0 10,0 12,00 8,81 65,0
EST RESULTS:
ean frequency ¢ 10,0 rad/s = 1,59 Hz
@)can strain amplitude § 12,00 %
&ean stress amplitude z 1,058 kPa
ean phase angle 3 65,0 °
q:ean complex modulus |G*| g 8,82 kPa
ean temperature lower plate 2 TR0 €
g#ican temperature sample 1 70,0 °C
):A1LUATION RESULTS:
G\lumber of data points i 10
|G*|/sin(delta) : 9,73 kPa
Standard deviation : 0,00336 kPa \
Median : 9,73 kPa
D Confidence Interval (95%) : 9,73 ... 9,73 kPa
.AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
'=_ -

2 This sample is found to P A S S at 70,0 °C ©

f this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 70.

et start temperature of subseguent RTFO test to 70 °C.
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SHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

EST PARAMETERS:

ile name C:\Users\usuario\Documents\Anton Paar\Rhecoplus\Tesis mezc.
Data series Grading: ORIGINAL Tesis 1% 4

sed measuring points I12, P11 ... I 2, P 20

ate of test 18/11/2015

ime of test 161l 52

perator CMF \

Sample muestra 1%

emark
Measuring device MCR301 SNB80526902; FW3.55; Slot2; Adjlbéd

“femperature control unit
measuring system

TUl=P-PTD200+H-PTD120-SN80517412-80520108

PP25/PE-SN17058

Diameter 25,03 mm
” Gap 1,000 mm
ﬂ\’JEASURING DATA:

”Jo Time Temp. Freq. Deform. | G* | delta
(11 [s] [°c] [rad/s] [%] [kPa] [°]
s 146,8 82,0 10,0 12,00 2,34 72,6
% 148,7 82,0 16,0 12,00 2,34 72,6

150,7 82,0 10,0 12,00 2,34 72,6
“1 152,6 82,0 10,0 12,619 2,34 72,6
5 154 .6 82,0 10,0 12,00 2,34 F2,6
‘ 1565 82,0 10,0 12,00 2,34 726
/ 1585 82,0 10,0 12,00 2,34 72,6
% 160,4 82,0 10,0 12,00 2,34 72,6
w 162,4 82,0 10,0 12,00 2,34 72,6
”10 164,3 82,0 10,0 12,00 2,34 72,6
EST RESULTS:
ean frequency 10,0 rad/s = 1,59 Hz
ean strain amplitude 12,00 %
_Mean stress amplitude 0,281 kPa
ean phase angle 72,6 °
@f‘ean complex modulus |G*| 2,34 kPa
ean temperature lower plate 82,0 °C
'Jean temperature sample 82,0 °C
‘-VALUATION RESULTS:
‘lumber of data points 10
|G*|/sin(delta) 2,46 kPa
' Standard deviation 0,000270 kPa
8 Median 2,46 kPa v
' Confidence Interval (95%) 2,46 2,46 kPa
.Z\.ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
:: This sample is found to P A S S at 82,0 °C

Qf this is the highest tested Original Binder temperature which
asses, the starting performance grade for RTFO test is 82.
.Set start temperature of subsequent RTFO test to 82 °C.




SHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

o S 7

g'ile
Data

PARRMETERS:
name

series
@ scd measuring points
ate of test
‘?ime of test
_gOoperator

Sample

“Remark

Measuring device
ﬂ@gemperature control unit

Weasuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc:
Grading: ORIGINAL Tesis 1% 5

I2, P11 I2, P 20

18/11/2015

16:27:27

CMF

: muestra 1%)

MCR301 SNB80526902; FW3.55; Slot2; Adjlbed
TU1l=P-PTDZ200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
oo Gap 1,000 mm
ﬂMEASURING DATA:
o. Time Temp. Freq. Deform. |G*| delta
[1] [s] [°cl [rad/s] [%] [kPa] [°]
b 145,4 88,0 10,0 12,00 1,21 76,2
-ﬂf 147,4 88,0 10,0 12,00 1,21 76,2
5 149, 3 88,0 10,0 12,00 1,21 16,2
”4 151;3 88,0 10,0 12,00 1,21 V62
5 153,29 88,0 10,0 12,00 1,21 76,2
o  155,2 88,0 10,0 12,00 1,21 76,2
7] 1873 88,0 10,0 12,00 1,23 T6,2 .
ﬂ‘b 159,1 88,0 10,0 12,00 1,21 76,2
o 161, 0 88,0 10,0 12,00 1,21 76,2
”10 163, 0 88,0 10,0 12,00 1,21 76,2
ATEST RESULTS:
ean frequency 10,0 rad/s = 1,59 Hz
@lcan strain amplitude : 12,00 %
Mean stress amplitude 0,146 kPa
ean phase angle 76,2 *
ﬂaﬁean complex modulus |G*| 1,21 kPa
ean temperature lower plate 88,0 °C | '
Wean temperature sample 88,0 “C ‘
- /ALUATION RESULTS: f
Number of data points 10
|G*|/sin(delta) 1,25 kPa
" Standard deviation 0,000160 kPa
Median 1,25 kPa ‘
" Confidence Interval (95%) s 1,25 ... 1,25 kPa :
‘.ﬁASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa ;
: This sample is found te P A S S at 88,0 °C |
nIf this is the highest tested Original Binder temperature which l
passes,

@t start temperature of subsequent RTFO test to 88 °C.

|
the starting performance grade for RTFO test is 88.




SHTO T315 Criginal Binder RHEQOPLUS/32 V3.62 21004242-33025

EST PARAMETERS:

ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc:
"Data series : Grading: ORIGINAL Tesis 1% 6
”Jsed measuring points : I 2, P11 ... I 2, P 20
ﬁate of test : 18/11/2015
ime of test r Te: 43500
i pcrator : CMF
Sample : muestra 1%
emark :
easuring device : MCR301 SNBO0526902; FW3.55; Slot2; Adjl5éd
d[/{emperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
mlleasuring system : PP25/PE-SN17059
Diameter $ 25,03 mm
* Gap 3 1,000 mm
ﬂ’IEAS URING DATA:
*’Jo. Time Temp. Freq. Deform. | G* | delta
[1] [s] [°C] [rad/s] 5] [kPa] [°]
ﬂ 145,14 94,0 10,0 12,00 0,630 79,3
@ 147,4 94,0 10,0 12,00 0,630 79,3
- 149,3 94,0 10,0 12,00 0,630 79,3
”ﬁl 151,3 94,0 10,0 1208 0,630 79,3
s 153,2 94,0 10,0 12,00 0,630 79,3
ﬁ 155,2 94,0 10,0 12,00 0,630 79,3
] 1571 94,0 10,0 12,00 0,630 T893
ﬂa 159,1 94,0 10,8 12,00 0,630 79,3
w 161,0 94,0 10,0 12,00 0,630 79,3
*10 163,0 94,0 10,0 12,00 0,630 79,3
al'FST RESULTS:
“Mean frequency £ 10,0 rad/s = 1,59 Hz
gil/can strain amplitude : 12,00 %
Mean stress amplitude : 0,076 kPa
diean phase angle : 79,3 °
q}djean complex modulus |G*| 2 0,630 kPa
ean temperature lower plate : 94,0 °cC
@lcan temperature sample : 94,0 °C
&V]—\LUATION RESULTS: :
umber of data points : 10
QG*I/sin(delta) - 0,641 kPa
=) Standard deviation : 0,0000648 kPa
Median : 0,641 kPa
0 Confidence Interval (95%) : 0,641 ... 0,641 kPa
‘-\ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
‘: ,,,,,,,,,,, =
|

This sample is found te F A I L at 94,0 °C

D The test temperature is not according to AASHTO T315!
|

I

|

|

|

Pass/Fail Temperature 90,0 °CY\




SHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS:

name

series
measuring points
of test

of test

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc:
Tesis 2% 1

T 8 P TL ¢ss T 2, P 20

19/11/2015

14:40:14

Cmft

ﬁi)pe rator

Sample

ﬂ(emark

Measuring device
F“i?emperature control unit
Weasuring system

Z Diameter

e Gap

%EASUR ING DATA:

2%

\

: MCR301 SN80526902;

FW3.55;

Slot2; Adj157d

TU1=P-PTD200+H-PTD120-SN80517412-80520108

PP25/PE-SN17059

MO' Time Temp. Freq.
=L 5] [°C] [rad/s]
wd  1.5,5 64,0 10, 0
“2 148,4 64,0 10,0
3 150, 4 64,0 10,0
“ﬂ 152,3 64,0 10,0
5 154,3 64,0 10,0
wd:  156,2 64,0 10,0
”7 15852 64,0 10,0
8 166,1 64,0 10,0
_99 162,1 64,0 10,0
“10 164,0 64,0 10,0
ATEST RESULTS:
ean frequency
ean strain amplitude
-Mean stress amplitude
M:iiean phase angle
complex modulus |G*|

%e an
Mean
= ZCER!

temperature lower plate
temperature sample

ﬂﬂkVALUATION RESULTS:
“\]umber of data peoints
|G*|/sin(delta)

o

WASHTO T315 ORIG. BINDER PERF. CRIT.

Standard deviation
Median

Confidence Interval (95%)

25,03 mm
1,000 mm
Deform. | G* | delta
[3] [kPa] (%]
12,00 14,9 62,2
12,00 14,9 62,2
12,00 14,8 62,2
12,00 14,8 62,2
12,00 14,8 62,2
12,00 14,8 62,2
12,00 14,8 62,2
12,00 14,8 62,2
12,00 14,8 62,2
12,00 14,8 62,2
s 10,0 rad/s = 1,59 Hz
12,00 %
1,781 kPa
62,2 °
14,8 kPa
64,0 °C
64,0 °C
10
16,8 kPa
0,0195 kPa \
: 16,8 kPa \
: 16,8 16,8 kPa

..

|G* | /sin (delta)

>= 1,00 kPa

=

This sample is found to

PASS

at 64,0 °C

\

\

P

Wf this

is the highest tested Original Binder temperature which
the starting performance grade for RTFO test is 64.

asses,
&et start temperature of subsequent RTFO test to 64 °C.

PP P PP P P PO OO E




SETO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS :

name

series

sed measuring points
of test

of test

easuring device
emperature control unit
easuring system

: C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc.

Tesis 2% 2

I12, P11 ... 12, P 20

19/11/2015

15:02:11

Cmf,

2%

MCR301 SN80526902; FW3.55; Slot2; Adjl57d

TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
=y Gap 1,000 mm
*MEASURI NG DATA:
o Time Temp . Freq. Deform. |G*| delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
=® " 1i6,8 70,0 10,0 12,00 7,80 65, 4
*2 148,7 70,0 10,0 12,00 7,80 65,4
3 150,77 70,0 10,0 12,00 7,80 65,4
| 152, 6 70,0 10,0 12,00 7,79 65,4
5 154, 6 70,0 10,0 12,00 7,79 65,4
Fﬁ.@ 156,5 70,0 10,0 12,00 7,79 65,4
*7 158,14 70,0 10,0 12,00 7,79 65,4
8 160, 4 70,0 10,0 12,00 7,79 65,4
*9 162,3 70,0 10,0 12,00 7,79 65,4
*10 164,3 70,0 10,0 12,00 7,79 65,4
*’[‘EST RESULTS:
Mean frequency 3 10,0 rad/s = 1,59 Hz
gl can strain amplitude : 12,00 %
d\\jean stress amplitude 0,935 kPa
ean phase angle 3 65,4 °
R'Eean complex modulus |G*| : 7,79 kPa
~Mean temperature lower plate : 70,0 °C
Wean temperature sample : 70,0 °C
“E.VALUATION RESULTS:
mumber of data points § 10
“|G*|/sin(delta) : 8,57 kPa
Standard deviation : 0,00328 kPa
Median 3 8,57 kPa
‘. Confidence Interval (95%) 8,57 8,57 kPa
‘.AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
o
- This sample is found to P A S S at 70,0 °C \

passes,

f this is the highest tested Original Binder temperature which
the starting performance grade for RTFO test is 70.
sset start temperature of subsequent RTFO test to 70 2C.

PIOIIDIOINOIDOONOOOSOBSDD




SHTO T315 Original Binder RHEOPLUS/BZ V3.62 21004242-33025

EST PARAMETERS:

ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc:
Data series : Tesis 2% 3
sed measuring points : T 2 P 11 4me T 22 B 20
ate of test : 19/11/2015
ime of test ¢ Toel¥:23
ai)perator : Cmf
Sample : 2%
9 cnark :
aMeasuring device : MCR301 SN80526902; FW3.55; Slot2; Adjls7d
A?emperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
”’Ieasurlng system : PP25/PE-SN17059
Diameter : 25,03 mm
ol Gap : 1,000 mm
A"IEASURING DATA:
Time Temp . Freq. Deform. | G* | delta
’ [l] [s] [°Cl [rad/s] [%] [kPa] [°]
‘p‘l 146,8 76,0 10,0 12,00 4,02 69,2
”2 148,7 76,0 10,0 12,00 4,02 69,2
3 150, 7 76,0 10,0 12,00 4,02 69,2
w 152,6 76,0 10,0 12,00 4,02 69,2
5 154,6 76,0 10,0 12,00 4,02 69,2
“6 156,5 76,0 10,0 12,00 4,02 69,2
”7 158, 4 76,0 10,0 12,00 4,02 69, 2
8 160,14 76,0 10,0 12,00 4,02 69,2
= 162,3 76,0 10,0 12,00 4,02 69,2
”10 164.,3 76,0 10,0 12,00 4,02 69,2
EST RESULTS:
ean frequency E 10,0 rad/s = 1,59 Hz
ean strain amplitude : 12,00 %
alean stress amplitude i 0,482 kPa
A?Iean phase angle - 69,2 °
ilﬁean complex modulus |[G¥*| s 2 4,02 kPa
ean temperature lower plate : 76,0 °C
“/Jean temperature sample g TBz0 °C
#:\/ALUATION RESULTS:
w\lumber of data points z 10
|G* | /sin (delta) 3 4,30 kPa
Standard deviation ‘ : 0,000433 kPa
Median : 4,30 kPa y
ﬂ. Confidence Interval (95%) i 4,30 ... 4,30 kPa
W%ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
- - i
‘_ This sample is found to P A S S at 76,0 °C\

f this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 76.
et start temperature of subsequent RTFO test to 76 °C.
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gidy 7 SHTO T315 Original Binder

#‘;EST PARAMETERS :
HFile name

_Data series

g scd measuring points

”Date of test
Time of test
ﬂ)perator
_Sample
- cnark
aMeasuring device
‘”\fqemperature control unit
Measuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc’
Tesis 2% 4
I 2, p11

19/11/2015

15:32: 47
Cmf

g

e\

r2, p 20

MCR301 SNB0526902; FW3.55;
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm

= Gap 1,000 mm
“MEASURING DATA:
“\Io. Time Temp. Freq. Deform. |G*| delta
~[1]  [s] [°C] [rad/s] [%] [kPa] [°]
o  146,8 82,0 10,0 12,00 2,08 73,0
“2 148,7 82,0 10,0 12,00 2,08 73,0

3 150,7 82,0 10,0 12,00 208 T30
= 152,6 82,0 10,0 12,00 2,08 73,0
) 154,5 82,0 10,0 12500 2,08 73,0
“6 156,5 82,0 10,0 12,00 2,08 73,0
”7 158,4 82,0 10,0 12,00 2,08 73,0

8 160,4 82,0 10,0 12,00 2,08 13,0
- 162,3 82,0 10,0 12,00 2,08 73,0
m10 164,3 82,0 1040 12,00 2,08 739
(@'EST RESULTS:

Mean frequency 10,0 rad/s = 1,59 Hz

ean strain amplitude 12,00 %

ean stress amplitude : 0,249 kPa
mean phase angle ; 73,0 °

ean complex modulus |G*| : 2,08 kPa

Mean temperature lower plate 82,0 °C
“’Iean temperature sample B0 %6
tVALUATION RESULTS:
W\Iumber of data points : 10

|G*|/sin(delta) 5 2,17 kPa
) Standard deviation : 0,000213 kPay,

Median 2,17 kPa

” Confidence Interval (95%) 2177 2,17 kPa
D’%ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
-
" This sample is found to P A S S at 82,0 °C

@' f this is the highest tested Original Binder temperature which
~passes, the starting performance grade for RTFO test is 82.
éet start temperature of subsequent RTFO test to 82 °C.

Slot2; Adjl57d




IAASHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS ¢

name

series

sed measuring points
of test

of test

easuring device
emperature control unit

hﬁ'ﬂeasurlng system

Diameter
o

Gap
“MEASURING DATA:

”\Io Time Temp. Freq.
[1] [s] [°C] [rad/s]
145,4 88,0 10,0
ﬁ“p 147,14 88,0 10,0
3 149,3 88,0 10,0
”4 151,3 88,0 10,0
5 153, 2 88,0 10,0
o 155,02 88,0 10,0
i/ 1575 1 88,0 10,0
"8 1591 88,0 10,0
”9 161,0 88,0 10,0
H‘fﬂ 163,0 88,0 10,0
EST RESULTS:
ean frequency
Wean strain amplitude
ean stress amplitude
mean phase angle
complex modulus |G*|

temperature lower plate
temperature sample

wi:-/7 1 UATION RESULTS:

“\Iumber of data points
|G*|/sin(delta)

Standard deviation

Median

Confidence Interval

oot

(95

)
g ASHTO T315 ORIG. BINDER PERF. CRIT.:

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc:
Tesis 2% 5

T2 BTL ::: T 2 B 20

1u8/11 /2015

15:48:35

Cmf
28 \

: MCR301 SN80526902; FW3.55; Slot2; Adjl57d
: TU1l=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25,03 mm
1,000 mm
Deform. | G* | delta
[%] [kPal [°]
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 76,5
12,00 1,08 T6:5
3 10,0 rad/s = 1,59 Hz
: 12,00 %
: 0,129 kPa
: 76,5 °
1,08 kPa
88,0 °cC
88,0 °cC
10
1721 kPa
0,000147 kPa
1,11 kPa '\
[ 1,11 kPa !
|G*|/sin(delta) >= 1,00 kPa |

” == =

This sample is found to

PASS at 88,0 °C

Wf th:Ls

passes,

ﬂ'ﬂﬁ:start temperature of subsequent RTFO test to 88 °C.

is the highest tested Original Binder temperature which
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the starting performance grade for RTFO test is 88. %
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SHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

emperature contrel unit
easuring system

EST PARAMETERS:
ile name C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis mezc:
ata series Tesis 2% 6
sed measuring points I 2, P Ll I Z, P20
Date of test 19/11/2015
ime of test 16:04:02
Operator Cmf
Sample 28 ™
emark
Measuring device MCR301 SN80526902; FW3.55; Slot2; Adjl57d

TUl=P-PTD200+H-PTD120~-5NB0517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
Gap 1,000 mm
EASURING DATA:
alo. Time Temp. Freq. Deform. | G* | delta
1] [s] [°C] [rad/s] [%] [kPa] [°]
_Hﬂ, 145,4 94,0 10,0 12,00 0,561 79,6
I 147,4 94,0 10,0 12,00 0, 561 79,46
o 149, 3 94,0 10,0 12,00 0,561 79,6
_“'4 1.51:3 94,0 10,0 12,00 0,561 79,6
5) 153, 2 94,0 10,0 12,00 0,56l 19,6
Fﬂﬁi 155, 2 94,0 10,0 12,00 0,561 79,6
A 157, 1 94,0 10,0 12,00 0;. 561 79,6
s 159,1 94,0 10,0 12,00 0,561 79,6
w9 161,0 94,0 10,0 12,00 0561 79,6
10 163,0 94,0 10,0 12,00 0,561 79,6
_%%EST RESULTS:
ﬂ“hean frequency 10,0 rad/s = 1,59 Hz
a[:iean strain amplitude 12,00 %
ean stress amplitude 0,067 kPa
aﬂean phase angle 79,6 °
Mean complex modulus |G*| 0,561 kPa
ﬂﬁhean temperature lower plate ; 94,0 °C
ﬂapean temperature sample s 94,0 °C
ﬁ'EVALUATION RESULTS:
_Number of data points 10
|G* | /sin(delta) 0,570 kPa
” Standard deviation : 0,0000828 kPa,
Median 0,570 kPa
“D Confidence Interval (95%) 0,570 0,570 kPa '

ﬂﬂﬁASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa

172 G I [

This sample is found to at 94,0
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PfﬁqASHTo T315 RTFC  RHEOPLUS/32 V3.62 21004242-33025

pﬂrEST PARAMETERS :

qlle name v O \Users\usuarlo\Documents\Anton Paar\Rheoplus\Tesis 1%rti
ata series : Tesis 1%rtfo 4
szed measuring points : I 2, P11 ... I 2, P 20
ate of test : 20/11/2015
ﬁlme of test : 12:28:11
perator : CMF
Sample : Tesis 1%rtfo"
ghemark :
_Measuring device : MCR301 SN80526902; FW3.55; Slot2; Adjl57d
ﬁemperature control unit : TU1l=P-PTD200+H-PTD120-SN80517412-80520108
@Measuring system : PP25/PE-SN17059
Diameter z 25,03 mm
” Gap : 1,000 mm
g2 SURTNG DATA:
wJo Time Temp . Freq. Deform. | G* | delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
ﬂﬂ; 189, 6 82,0 10,0 10,00 5,06 65,4
_‘ 195,4 82,0 10,0 10,00 5,06 65,4
Hé 201, 3 82,0 10,0 10, 00 5,06 65,4
Ml 207,1 82,0 10,0 10,00 5; 06 65,4
=5 213,0 82,0 10,0 10,00 G, 07 65,4
% 218, 8 82,0 10,0 10,00 5; 0% 65,4
] 224,77 82,0 10,0 10,00 5,07 65,4
”8 230,5 82,0 10,0 10,00 5405 65,4
236,3 82,0 10,0 10,00 5,07 654
0 242,2 82,0 10,0 10,00 2707 65,4

EST RESULTS:

.6 §

ean frequency % 10,0 rad/s = 1,59 Hz
wrean strain amplitude 2 10,00 %

ean stress amplitude : 0,507 kPa
”flean phase angle : 65,4 °
d;ean complex modulus: |G*| 3 5,07 kPa

ean temperature lower plate : 82,0 °C
Wlean temperature sample : 82,0 °cC
@ VALUATION RESULTS:
Jdlumber of data points : 10
WG*I/sin(delta) : 5,57 kPa
D Standard deviation : 0,00308 kPa .

Median : 5,57 kPa 3

D Confidence Interval (95%) : 5; 87 v 557 kPa
ﬁ-\ASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2,20 kPa

b:_,f_ =========- e : =

This sample is found to P A S S at 82,0 °C
if this is the highest tested RTFO temperature which passes, the
esulting upper performance grade value is 82.
Fet start temperature of subsequent PAV test to 34 °C.
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SHTC T315 RTFC

PARAMETERS :
name

series
measuring points
of test

ime of test
perator

Sample

- cmark
~ _Measuring device
“I‘ﬂempe rature control unit

“‘Jeasuring system

Diameter
)

Gap
o -7 SURING DATA:

2o, Time Temp. Freq.
(1] I[s] [°ci] [rad/s]
) 189, 6 88,0 10,0
% 195,14 88,0 10,0
201,3 88,0 10,0
“4 207,1 88,0 10,0
5 213,0 88,0 10,0
osd 218,.8 88,0 10,0
' 224,7 88,0 10,0
4, 30,5 88,0 10,0
w 236, 3 88,0 10,0
”10 242,2 88,0 10,0
sl EST RESULTS:
ean frequency
@ean strain amplitude
Mean stress amplitude
@ can phase angle
|G*|

d;lean complex modulus
ean temperature lower plate
*’Jean temperature sample

g7 L.UATION RESULTS:
umber of data points
|G*|/sin(delta)

* Standard deviation
Median
w Confidence Interval (95%)

‘&ASHTO T315 RTFO PERFORMANCE CRIT.

: C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 1%rti
: Tegis I%rEfe 5

T2; B 1l wus P 20
20/11/2015
12:45:04
CMF

Tesis 1%

L 24

rtfo *

MCR301 SNBO0526902; FW3.55; Slot2; Adjl57d
TU1l=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25,03 mm

1,000 mm
Deform. | G* | delta
[%] [kPa] [°]
10,00 2,71 69,2
10,00 2,71 69, 2
10,00 2,71 69,2
10,00 2,71 69,2
10,00 2.71 69,2
10,00 2,71 69,2
10,00 2,71 69,2
10,00 2,71 69,2
10,00 2,71 69,2
10,00 2571 69,2

10,0 rad/s = 1,59 Hz

10,00 %

0,271 kPa

69,2 °

2,71 kPa

88,0 °C

88,0 °cC

10 -
2,90 kPa
0,00169 kPa
2,90 kPa
2,90 2,90 kPa

|G*|/sin(delta) >= 2,20 kPa

This sample is found to

PAS S at)'88,0 °C
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g\ ASHTO T315 RTFO

RHEOPLUS/32 V3.62 21004242-33025

'S T
Fﬁfile

Data
FﬁiBed
7 Date

ime

PARAMETERS:

name

series

measuring points
of test

of test

perator
Sample
AgRcmark
_Measuring device
emperature control unit

Weasuring system ' :

o

= O

(o)

Shea 2 8 N % 8 S

Al ST

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 1%rti
Tesis 1%rtfo 6 |
I 2; P11 ... T 2, P 20

20/11/2015

13:02:086

CMF 2

Tesis l%rtfo\

MCR301 SNB80526902; FW3.55; Slot2; Adjl57d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
Gap 1,000 mm

@\ ZASURING DATA:
Time Temp. Freq. Deform. |G*| delta
[s] [°C] [rad/s] [%] [kPa] [°]
188,3 94,0 10,0 10,00 1,44 73,0
194,1 94,0 10,0 10,00 1,44 73,0
200,0 94,0 10,0 10,00 1,44 73,0
205, 8 94,0 10,0 10,00 1,44 73,0
211,6 94,0 10,0 10,00 1,44 73,0
217,5 84,0 10,0 10,00 1,44 73,0
2233 94,0 10,0 10,00 1,44 73,0
229,2 94,0 10,0 10,00 1,44 3,0
235,0 94,0 10,0 10,00 - 1,44 73,0
240,9 94,0 10,0 10,00 1,44 73,0
RESULTS:
frequency 10,0 rad/s = 1,59 Hz

ean

Hﬂéan
ean

@ican
“ﬁean

ean
ﬂﬂean

strain amplitude
stress amplitude :

phase angle

complex modulus |G*|
temperature lower plate
temperature sample

- VALUATION RESULTS:
umber of data points
G*|/sin(delta)

Standard deviation

Median %
Confidence Interval (95%)

'ﬁASHTO T315 RTFO PERFORMANCE CRIT.

10,00 %
0,144 kPa
73,0 °
1,44 kPa
94,0 °C
94,0 °C

10
1,51 kPa
0,000772 kPa -
1,51 kPa
1,51 ... 1,51 kPa
|G*|/sin(delta) >= 2,20 kPa

1
|

This sample is found to F A I L at"94,0 °C ;

The test temperature is not according to AASHTO T315!

Il
Il
Il

Pass/Fail Temperature 90,5_°C l ’
|




RHEOPLUS/32 V3.62

21004242-33025

PARAMETERS :

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 2%rti

name
series Tegds 2%rtfo 1
measuring points 12, P11 ... 1 2, P 20
of test 20/11/2015
of test 14:55: 56
*Operator CMF N
Sample Tesis 2%rtfo)
emark

easuring device
Fremperature control unit

“\’Ieasuring system

MCR301 SN80526802; FW3.55; Slot2; Adjl58d
TUl=P-PTD200+H-PTD120-5SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
=) Gap 1,000 mm
*ﬂEASURING DATA::

“\Io. Time Temp. Freq. Deform. | G* | delta
[1] [sl "] [rad/s] %] [kPa] [°]
il 189,5 64,0 10,0 10,00 29,0 55,7
*2 195,14 64,0 10,0 10,00 29,0 55,7
£} 201,2 64,0 10,0 10,00 29,0 557
w 207,1 64,0 10,0 10,00 29,0 55,7
e Z12 .9 64,0 10,0 10,00 29,0 55,7
= 3 218,7 64,0 10,0 10,00 28,9 55,7
=y 224,6 64,0 10,0 10,00 28,9 55,7
i) 230, 4 64,0 10,0 10,00 28,9 55,7
m‘? 236,3 64,0 10,0 10,00 28,9 55,7
”10 242,1 64,0 10,0 10,00 28,9 5557

TEST RESULTS:
Mean frequency g 10,0 rad/s = 1,59 Hz
Qean strain amplitude : 10,00 %
ean stress amplitude : 2,896 kPa
lean phase angle : 55,7 °
dzean complex modulus |G*| : 29,0 kPa
ean temperature lower plate 64,0 °C
“ﬂean temperature sample 64,0 °C
@) /2LUATION RESULTS:
Number of data points : 10
G*|/sin(delta) 35,1 kPa
@ Standard deviation 0,0446 kPa "\
) Median 35,1 kPa A
o Confidence Interval (95%) 35,0 35,1 kPa

mAASHTO T315 RTFC PERFORMANCE CRIT. 3

|G*|/sin(delta) >= 2,20 kPa

This sample is found to

o) —

PASS at 64,0 °C

alf this is the highest tested RTFO temperature which passes, the
esulting upper performance grade value is 64.
‘Set start temperature of subsequent PAV test to 22 °C.
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SHTO T315 RTFO RHEOPLUS/32 V3.62

21004242-33025

”I‘EST
jaiile
Data

PARAMETERS :
name
series
WSed measuring points
Date of test
s ine of test
mdoperator
Sample
ZRemark
easuring device
@ cperature control unit

“Weasuring system :
Diameter H

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 2%rt1
Tesis 2%rtfo 2
I 2, P11 .=
20/11/2015
15:12:31

CMF

Tesis 2%rtfo

I 2, P20

MCR301 SNB80526902; FW3.55; Slot2; Adjl58d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25,03 mm
” Gap 1,000 mm
#(EASURTNG DATA:

Hﬁwo. Time Temp . Freq. Deform. | G* | delta
(11 [s1 [°C] [rad/s] [%] [kPa] [°1
Fﬂﬂ, 189,5 70,0 10,0 10,00 16 2 58,2

195,4 70,0 10,0 10,00 16,2 58,2
ﬁ 201,2 70,0 10,0 10, 00 16,2 58, 2
ﬂﬁﬁ 207,1 70,0 10,0 10,00 16,2 58,2
5 212,9 70,0 10,0 10,00 16;2 58;2
_m6 218,7 70,0 10,0 10,00 16,2 58,2
Y 224,6 700 10,0 10,00 16,2 58,3
o> 230,4 70,0 10,0 10,00 16,2 58,2
‘“v 236, 3 70,0 10,0 10,00 16,2 58,3
10 242,1 70,0 10,0 10,00 16,2 58,3
{
mTEST RESULTS:
ﬂnhean frequency 10,0 rad/s = 1,59 Hz
iﬁﬁean strain amplitude 10,00 %
"Mean stress amplitude 1,617 kPa
m{ean phase angle 58,2 °
ean complex modulus |[G*| 16,2 kPa
iﬂﬁean temperature lower plate -0 O
‘iﬂean temperature sample g Ce
4" VALUATION RESULTS:
umber of data points 10
|G*|/sin(delta) 19,0 kPa
‘D Standard deviation 0,00690 kPa -«
Median 19,0 kPa
Confidence Interval (95%) 19,0 ... 19,0 kPa

”H.ASHTO T315 RTFO PERFORMANCE CRIT.

|G*|/sin(delta) >= 2,20 kPa

W:—-—— = =

This sample is found to

PASS

at 70,0

T this is the highest tested RTFO temperature which passes, the
esulting upper performance grade value is 70.

iﬁet start temperature of subsequent PAV test to 28

"G,

> > 5 5 5 S SP T ST ST L ST HLE




SHTO T315 RTEEG

PARAMETERS:
name
series
measuring points
ate of test
ﬂime of test
perator
Sample
@ crnark
easuring device
Aﬂemperature control unit

easuring system

: C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 2%rti
: Tesis 2%rtfo 3
+ I 2, P11 ... I 2, P 20

20/11/2015

I5:29:02

CMF

Tesis 2%rtfo™

MCR301 SN80526902; FW3.55; Slot2; Adjl58d
TU1=P-PTD200+H-PTD120~-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
ool Gap 1,000 mm
*’IEAS URING DATA:
‘ o. Time Temp . Freq. Deform. | G* | delta
_[1] [=] [°C] [rad/s] [% [kPa] [°]
=d 189, 6 76,0 10,0 10,00 8,85 61,5
dj 195,14 76,0 10,0 10,00 8,85 61,5
20713 76,0 10,0 10,00 8,85 61,5
w 207,1 76,0 10,0 10,00 8,85 61,5
5 212;9 76,0 10,0 10,00 8,85 61,5
=  218,8 76,0 10,0 10,00 8,86 61,5
/ 224,6 76,0 10,0 10,00 8,86 61,5 *
% 230,5 76,0 10,0 10,00 8,86 61,5
W 236, 3 76,0 10,0 10,00 8,86 61,5
alo 242,1 78,0 10,0 10,00 8,86 6l,3
EST RESULTS: -
ean fregquency : 10,0 rad/s = 1,59 Hz
Wean strain amplitude 10,00 %
Mean stress amplitude 0,885 kPa
ean phase angle : 6li,5 *
dﬁean complex modulus |G*| 2 8,85 kPa
ean temperature lower plate : 76,0 °C
@)/can temperature sample B0 °C
&VALUATION RESULTS:
umber of data points 10
G*|/sin(delta) 10,1 kPa
= Standard deviation 0,00290 kPa *
Median : 10,1 kPa
= Confidence Interval (95%) 10,1 10,1 kPa

QAASHTO T315 RTFO PERFORMANCE CRIT.

|G*|/sin(delta) »>= 2,20 kPa

¥ e B,
This sample is found to P A S S aty76,0 °C

.JI:f this is the highest tested RTFO temperature which passes, the
esulting upper performance grade value is 76.
@pct start temperature of subsequent PAV test to 31 °C.
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ﬂ’%ASHTO T31l5 REFD RHEOPLUS /32 V3.62 21004242-33025

‘aTEST PARAMETERS :

s ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 2%rtf
Data series : Tesis 2%rtfo 5
“Jsed measuring points : I 2, P11 ... I 2, P 20
/aDate of test : 20/11/2015
Time of test ; Lex02:37
@ perator : CMF .
~Sample : Tesis 2%rtfo \
@emark :
a\deasuring device : MCR301 SNB0526902; FW3.55; Slot2; Adjl58d
"Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
Weasuring system : PP25/PE-SN17059
- Diameter : 25,03 mm
= Gap . 1,000 mm
”MEASURING DATA:
”\Io. Time Temp . Freq. Deform. | G* | delta
alll [s] [°C] [rad/s] [%] [kPa] (%]
”l 189, 6 88,0 10,0 10,00 285 69,0
”2 195,14 88,0 10,0 10,00 2,58 69,0
Z 201, 3 88,0 10,0 10,00 2,55 69,0
o). 207,1 88, 0 10,0 10,00 2,55 69,0
212,9 88,0 10,0 10,00 2,55 69,0
”2 218,38 88,0 10,0 10,00 255 69,0
WT 224,6 88,0 10,0 10,00 2,95 69,0 :
8 230,5 88,0 1040 10,00 24,55 69,0
- 236,3 88,0 10,0 10,00 2,55 69,0
wo 242,1 88,0 10,0 10,00 2, 55 69,0
EST RESULTS:
Mean frequency E 10,0 rad/s = 1,59 Hz
ean strain amplitude - 10,00 %
-Mean stress amplitude g 0,255 kPa
mean phase angle ; 69,0 °
Wean complex modulus |[G¥*| : 2,55 kPa
Mean temperature lower plate : 88,0 °cC
#can temperature sample 3 88,0 °C

ﬂEVALUATION RESULTS:

g\lumber of data points 3 10
~|G*|/sin(delta) - 2,73 kPa

Standard deviation - : 0,00163 kPa
D Median : 2,73 kPa s

Confidence Interval (95%) 2 2,73 ... 2,74 kPa
@ ~SHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >»= 2,20 kPa
P . — _—
» This sample is found to P A S S at 88,0 °C
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SHTO. T315 REFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 2%rti
ata series : Tesis 2%rtfo 4
sed measuring points L2, 11 ... I 2, P 20
#pate of test v 28/11/2015%

Time of test : 15:45:50

perator : CMFE :
ample : Tesis 2%rtfo™

easuring device : MCR301 SN80526902; FW3.55; Slot2; Adjl58d
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108

easuring system : PP25/PE-SN17059
Diameter : 25,03 mm
2 Gap 3 1,000 mm
wMEASURING DATA:

g 0. Time Temp . Freq. Deform. | G* | delta
mlll [s] [°C] [rad/s] [%] [kPa] [°]
ﬂiﬁ. 189, 6 82,0 10,0 10,00 4,77 65; 1
_‘p 195,14 82,0 10,0 10,00 4,77 65,1

3 201,3 82,0 10,0 10,00 4,77 65,1
_ﬂﬁ 207,1 82,0 10,0 10,00 " BT 65,1
7 212,98 82,0 100 10,00 4,77 65,1
F‘@ 218, 8 82,0 10,0 10,00 4,77 65,1
B/ 224,6 82,0 10,0 10,00 4,77 65, 1
e 230, 5 82,0 10,0 10,00 4,77 65,1
_%3 236, 3 82,0 10,0 10,00 4,78 65,1
0 242,1 82,0 10,0 10,00 4,78 65,1

(('EST RESULTS:

Mean frequency § 10,0 rad/s = 1,59 Hz
g@¥/can strain amplitude : 10,00 %
iﬁﬁean stress amplitude : 0,477 kPa

ean phase angle : 65,1 °

Jlcan complex modulus |G*| £ 4,77 kPa

Mean temperature lower plate : 82,0 °C
ﬂ“ﬁean temperature sample : 820 °C
%VALUATION RESULTS:
wumber of data points : 10

|G*|/sin(delta) : 5,26 kPa
ﬂi Standard deviation : 0,00188 kPa
p Median $ 5,26 kPa J
“‘ Confidence Interval (95%) 3 5,26 ... 5,26 kPa
@ASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2,20 kPa
z This sample is found to P A S S at“82,0 °C

Ay f this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 82.
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‘AASHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025
‘TEST PARAMETERS:
g ilc name C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 2%rti '
ata series Tesis 2&%ttfoc 6
ﬂ‘gsed measuring points I2, P11 ... 12, P 20
iapate of test 20/11/2015
Time of test 16:19228
perator CME ™
ample Tesis 2%rtfo
demark
@easuring device MCR301 SNB80526902; FW3.55; Slot2; Adjl58d
Temperature control unit TUl=P-PTD200+H-PTD120-5SN80517412-80520108
idcasuring system PP25/PE-SN17059
Diameter 25,03 mm
& 1,000 mm
”MEASURING DATA:
gl o. Time Temp. Freq. Deform. | G* | delta
alll [s] [°C] [rad/s] [%] [kPa] [°]
”l 188,2 94,0 10,0 10,00 1; 35 72,;9
W 1942 94,0 10,0 10,00 1,35 72,9
3 189,959 94,0 10,0 10,00 1,35 72,9
”l 205, 8 94,0 10,0 10,00 1;35 72:9
@ 211,6 94,0 10,0 10,00 1,35 72,9 |
217; 5- 94,0 10,0 10,00 1386 729 I
p’f 223, 3 94,0 10,0 10,00 1,36 72,9 ’ l.
8 229,1 94,0 10,0 10,00 1,36 72,8
= 235,0 94,0 10,0 10,00 1,36 72,8
'010 240,8 94,0 10,0 10,00 1,36 72,8
WEST RESULTS:
Mean frequency 10,0 rad/s = 1,59 Hz
ean strain amplitude 10,00 %
ﬁﬁean stress amplitude : 0,135 kPa
ean phase angle - 72,9 °
ean complex modulus |G*| 1,35 kPa
Mean temperature lower plate 94,0 °cC
ean temperature sample 94,0 °C
%VALUATION RESULTS:
umber of data points 10
|G*|/sin(delta) 1,42 kPa
Standard deviation 0,000463 kPa
' Median 1,42 kPa
Confidence Interval (95%) 1,42 ... 1,42 kPa
WSHTO T315 RTFO PERFORMANCE CRIT. _IG*I/Sin(delta) >= 2,20 kPa
" 3 D
D This sample is found to F A I I at 94,0 °C
= The test temperature is not according to AASHTO T315!

Pass/Fail Temperature 90,0 °C




RHECPLUS/32 V3.62

21004242-33025

R‘XASHTO T315 RTFO

EST

PARAMETERS :

w:‘ile name C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.5%
_Data series Tesis W% rife 3

sed measuring points T2, P11 I 2; P 20

ate of test 23/11/2015
%ime of test IT2:34:58
| perator cmf
; Tesis 3.5% rtfo

aSample
demark

easuring device
”ﬁemperature control unit

MCR301 SN80526902; FW3.55; Slot2; Adjleld
TUl=P-PTD200+H-PTD120-SN80517412-80520108

weasuring system PP25/PE-SN17059
Diameter 25,03 mm

b  cop 1,000 mm
”MEASURING DATA:
”Jo . Time Temp. Freq. Deform. |G*| delta

alll [s] [°c] [rad/s] 8] [kPa] (%]
a 189,6 76,0 10,0 10,00 6:55 62,9
w 195,4 76,0 10,0 10,00 6,54 62,9

3 201;3 76,0 10,0 10,00 6,54 62,9
ol 207,1 76,0 10,0 10,00 6,55 62,9

212,9 76,0 10,0 10,00 6,55 62,9
”2 218,8 76,0 10,0 10,00 6,58 62,9 .
w 224,6 76,0 10,0 10,00 6,55 62,9 |
£ 230,5 76,0 10,0 10,00 6, 55 62,9
- 236,3 76,0 10,0 10,00 6,55 62,9
”10 242,1 76,0 10,0 10,00 6,55 62,9

(@ EST RESULTS:

Mean frequency : 10,0 rad/s = 1,59 Hz |
gPlcan strain amplitude - 10,00 %
mean stress amplitude 0,655 kPa ‘

ean phase angle 62,9 °
q;ean complex modulus |G*| 6,55 kPa |
‘Mean temperature lower plate : 76,0 °C |
@lcan temperature sample 3 TEH0 “C |
%VALUATION RESULTS: ‘i
@unber of data points 10 |
|G*| /sin(delta) 7,35 kPa
Standard deviation 0,00306 kPa . |
. Median 7,35 kPa \ |
“ Confidence Interval (95%) 735 7,35 kPa i
WXASHTO T315 RTFO PERFORMANCE CRIT. |G*|/sin(delta) >= 2,20 kPa [
@:= ________ —
This sample is found to P A S S at 76,0 °C

T this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 76.
#@ct start temperature of subseguent PAV test to 31 °C.
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SHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

a 'ilc name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.5%
. _Data series : Tesis 3.5% rtfo 4
Vsed measuring points : 12, PIlL ... L 2, P 20
ﬂ;ate of test : 28/11/2015
ime of test + 12:51:38
: perator :cmf %
Sample r TEBYS 3.5% BELS
emark =
“‘Tﬂeasuring device : MCR301 SN80526902; FW3.55; Slot2; Adjle0d
emperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
afieasuring system : PP25/PE-SN17059
Diameter 4 25,03 mm
o) Gap : 1,000 mm
%EASURING DATA:
wilic. Time Temp. Freq. Deform. |G*| delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
ﬂl 189, 6 82,0 10,0 10,00 3,53 66,6
W 195,14 82,0 10,0 10,00 3, 53 66,6
3 201,3 82,0 10,0 10,00 3,53 66,6
P@ 207,31 82,0 10,0 10,00 3,53 66,6
5] 212,9 82,0 10,0 10,00 3583 66,6
% 218,8 82,0 10,0 10,00 3,53 66,6
m7 224,6 82,0 10,0 10,00 3,53 66,6
af: 230,5 82,0 10,0 10,00 3;53 66,6
il 236, 3 82,0 10,0 10,00 3,53 66,6
@10 242,1 82,0 10,0 10,00 3,54 66,6
EST RESULTS:
ean fregquency : 10,0 rad/s = 1,59 Hz
ean strain amplitude + 10,00
ﬁzean stress amplitude E 0,353 kPa
ean phase angle : 66,6 °
ﬂ‘jean complex modulus |G*| : 3,53 kPa
ean temperature lower plate : 82,0 °cC
ean temperature sample : 82,0 °C

&VALUATION RESULTS:

“\Iurnber of data points g 10
| G*| /sin(delta) 5 3,85 kPa

Standard deviation : 0,00267 kPa

Median H 3,85 kPa
9 Confidence Interval (95%) : 3,85 ... 3,85 kPa
UXASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2,20 kPa
D T, —

S This sample is found to P A 8 5 at 82,0 °C
)£ this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 82.

et start temperature of subsequent PAV test to 34 °C.
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SHTO T315 RTEFO RHEOPLUS/32 V3.62

21004242-33025

EST PARAMETERS:
ile name C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.5%
Data series Tesis 3.5% rtfo 5
”Jsed measuring points I2, P11 I2, P20
ﬁate of test 23/11/2015
ime of test 13:08:26
m)perator : cmf
Sample : Tesis 3.5% rtfo
*&emark
F'i\l:leasuring device MCR301 SNB0526902; FW3.55; Slot2; Adjle0d
emperature control unit TU1l=P-PTD200+H-PTD120-SN80517412-80520108
Weasuring system PP25/PE-SN17059
Diameter 25,03 mm
ol Gap 1,000 mm
WEASURING DATA:
F"kx Time Temp . Freq. Deform. |G*| delta
[1] [s] [°C] [rad/s] [%] [kPa] (°]
®  153,3  88,0 10,0 10,00 1,89 70,5
% 194,1 88,0 10,0 10,00 1,90 70, 5 ‘
199,9 88,0 10,0 10,00 1,90 70,5
ol 205,8 88,0 10,0 10,00 1,90 70,5
5 211,6 88,0 10,0 10,00 1,90 70,5
*5 217, 5 88,0 100 10,00 1,906 7055
a/ 223, 3 88,0 10,0 10,00 1,80 705
”8 229,1 88,0 10,0 10, 00 1,90 70,5
el 235,0 88,0 10,0 10,00 1,90 70,5
alO 240,8 88,0 10,0 10,00 1,580 70,5
EST RESULTS:
ean frequency 10,0 rad/s = 1,59 Hz
gl lcan strain amplitude 10,00 %
dean stress amplitude 0,190 kPa
ean phase angle 70,5 °
qfﬁlean complex modulus |G¥*| 1,90 kPa 1‘
“"Mean temperature lower plate 88,0 °C ,
) can temperature sample 88,0 °C |!F
®:VALUATION RESULTS: I
gy/urber of data points : 10 Il
|G* | /sin(delta) : 2,01 kPa ‘\
o Standard deviation 0,00142 kPa - I
Median 2,01 kPa Il
- Confidence Interval (95%) 2,71 2,01 kPa -

@ASHTO T315 RTFO PERFORMANCE CRIT. :

|G*|/sin(delta) »= 2,20

This sample is found to

FAIL at 88,0 °C

i
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@#./SHTO T315 RTFO RHEOPLUS/32 V3.62

21004242-33025

TEST PARAMETERS:
ile name

Data series
#Used measuring points
Date of test

Time of test
dOperator
__Sample

emark

I 2,

-t
ot

-

easuring device
emperature control unit
@easuring system

Diameter
Gap

”MEASURING DATA:

Time Temp . Freq. Deform.
[1] [s] [“E] [rad/s] [%]
=  1589,6 64,0 10,0 10,00
Fﬁiz 195, 4 64,0 10,0 10,00
3 201,3 64,0 10,0 10,00
il 207,1 64,0 10,0 10,00
55 212, 9 64,0 10,0 10,00
wil;  2138,8 64,0 10,0 10, 00
a7 224,6 64,0 10,0 10,00
b 230, 5 64,0 10,0 10,00
o  236,3 64,0 10,0 10,00
10 242,2 64,0 10,0 10,00

{

EST RESULTS:
ean frequency
wean strain amplitude
Mean stress amplitude
ean phase angle
#‘ﬁean complex modulus |[G*|
ean temperature lower plate
#’Iean temperature sample

*VALUATION RESULTS:
“\Iumber of data points
|G*|/sin(delta)
) Standard deviation
Median

|G*|/sin(delta)

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% rt
Tesis 5% rtfo 1
g
23/11/2015
145 323236

cmf
Tesis 5%

wEFo

T 2,

MCR301 SN80526902;
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Slot2; Adjl6ld

25,03 mm
1,000 mm
|G* | delta
[kPa] [°]
18,5 57,5
18,5 57,5
18,5 57,5
18,5 57175
18,5 L .
18,5 57,5
18,5 57,5
18,5 57,5
18,5 575
18,5 57 .5
10,0 rad/s =
10,00 %
1,847 kPa
57,5 °
18,5 kPa
64,0 °C
64,0 °C
10
29,9 kPa
0,0103 kPa
21,9 kPa
21,9 21,9 kPa

=) Confidence Interval (95%)
n‘l\ASHTO T315 RTFO PERFORMANCE CRIT.
| This sample is found to

PASS

at 64,0 °C

@a'f this is the highest tested RTFO temperature which passes,
resulting upper performance grade value is 64.

ﬁ.kﬂ:start temperature of subsequent PAV test to 22 °C.
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PARAMETERS:
name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% rt
series : Tesis 5% rtfo 2
measuring points : I 2, P11 ... I 2, P 20
of test : 23/11/2015
of test : : 14:48:59
Operator : cmf .
- __Sample : Tesis 5% rtfo ™,
mRemark :
_"Measuring device : MCR301 SNB80526902; FW3.55; Slot2; Adjleéeld
Temperature control unit : TU1=P-PTD200+H-PTD120-SN80517412-80520108
mily/casuring system : PP25/PE-SN17059
Diameter 1 25,03 mm
= Gap : 1,000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[1]1 [s] [°cJ [rad/s] [%] [kPa] [°]
=%, 139,6 70,0 10,0 10,00 10,2 60, 4
_«.; 195,5 70,0 10,0 10,00 10,2 60,4
3 2013 70,0 10,0 10,00 10,2 60,4
). 207,1 70,0 10,0 10,00 10,2 60,4
5 21370 70,0 10,0 18200 10,2 60, 4
=®: 218,83 70,0 10,0 10,00 10,2 60, 4
hﬂ‘7 224,7 70,0 10,0 10,00 10,2 60,4
8 230, 5 70,0 10,0 10,00 10,2 60,4
il O 236,4 70,0 10,0 10,00 10,2 60, 4 ,
Fﬂ.lo 242,2 70,0 10,0 10,00 10,2 60,4
EST RESULTS:
~ Mean frequency $ 10,0 rad/s = 1,59 Hz
gl /con strain amplitude 2 10,00 %
ﬂu{JIean stress amplitude 2 1,017 kPa
Mean phase angle : 60,4 °
~.§ean complex modulus |G*| g 10,2 kPa
“Mean temperature lower plate : 79,4 g
s can temperature sample : TaMe *C
“EVALUATION RESULTS:
“Number of data points H 10
“|G*|/sin(delta) : A4, # kPa
== Standard deviation : 0,00193 kPa
Median z 11,7 kPa !
- Confidence Interval (95%) : 11,7 ... 11,7 kPa
!.ﬁASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) »= 2,20 kPa
T

resulting upper performance grade value is 70.
wwet start temperature of subsequent PAV test to 28 °C.
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SHTO T315 RTFC RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% rt

Data series : Tesis 5% rtfo 3

Jjsed measuring points : T 25 B 1T ... X 2:; P BO
Date of test ' : 38/11/2015
#rime of test ¢ 15205225

perator :cmf N
__Sample : Tesis 5% rtfo

Measuring device : MCR301 SN80526902; FW3.55; Slot2; Adjléeld

Pemperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
'ﬁiMeasurlng system : PP25/PE-SN17059
Diameter : 25,03 mm
=) Gap : 1,000 mm
*MEAS URING DATA:
_ﬂ'«: Time Temp. Freq. Deform. |G¥*| delta
(11 [s] [°C] [rad/s] [%] [kPal [°]
= 189, 6 76,0 10,0 10,00 5,49 63, 9
* 195,5 76,0 10,0 10, 00 5,49 63,9
201, 3 76,0 10,0 10,00 5,49 63,9
“4 200, 1 76,0 1.07:0 10,00 5,49 63,9
5 213,0 76,0 10,0 10,00 5,49 63,9
il 218, 8 76,0 10,0 10,00 5,50 63,9
m7 224,7 76,0 10,0 10,00 5,50 63,9
8 2305 76,0 10,0 10, 00. 550 63,9
_{‘a 236,4 76,0 10,0 10,00 5,50 63,9
10 242,2 76,0 10,0 10,00 5,50 63,9

§

EST RESULTS:

ean freguency § 10,0 rad/s = 1,59 Hz
ean strain amplitude : 10,00 %
ﬂ‘ﬂean stress amplitude : 0,549 kPa
ean phase angle : 63,9 °
%ean complex modulus |G*| : 5,49 kPa
ean temperature lower plate z 76,0 °C
g can temperature sample ; Lol *¢
ﬂ‘]VALUATION RESULTS :
Wumber of data points : 10
lG*I/SJ_n(delta) 3 6,12 kPa
Standard deviation : 0,00249 kPa
Median : 6,12 kPa
” Confidence Interval (95%) 3 6,12 ... 6,12 kPa
WASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2,20 kPa
-

This sample is found to P A S S aty76,0 °C

o _ e

L f this is the highest tested RTFO temperature which passes, the
~“resulting upper performance grade value is 76.
et start temperature of subsequent PAV test to 31 °C.
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SHTO T315 RTFO

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS:
name
series :
measuring points :
of test

of test

easuring device
emperature control unit
easuring system

MCR301 SN80526902;

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% ri
Tesis 5% rtfo 4

I2 P11 ... I 2, P
23/11/2015

15:22:05

cmf

Tesis 5% rtfo

20

FW3.55; Slot2; Adjléld
TUl1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-5N17059

Diameter 25,03 mm
e Gap 1,000 mm
ol . SURTNG DATA:
@c. Time Temp . Freq. Deform. |G*| delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]

#l 189, 6 82,0 10,0 10,00 2,92 67,7
_iil 195,5 82,0 10,0 10,00 2792 67,7

3 201,3 82,0 10,0 10,00 2,92 67,7
F‘ﬂ 207,1 82,0 10,0 10,00 2,92 67,7

5 213,0 82,0 10,0 10,00 2,92 677
o 213,38 82,0 10,0 10,00 2,92 67,7
7 Y 224,77 82,0 10,0 10,00 2,92 67,7 .
F‘%S 230,5 82,0 10,0 10,00 2,93 67,7 |
- 236,4 82,0 10,0 10, 00 2,93 67,7
Q‘&O 242,2 82,0 10,0 10,00 2,93 67,7

EST RESULTS:

ean frequency 10,0 rad/s = 1,59 Hz

ean strain amplitude 10,00 %

ean stress amplitude 0,292 kPa
J;ean phase angle 67, T °
#‘ﬁean complex modulus |[G*| 2,92 kPa

ean temperature lower plate g 82,0 °C
m’lean temperature sample 82,0 °C
MZVALUATION RESULTS:
M\Iu.mber of data points 10

|G*| /sin(delta) 3,16 kPa
) Standard deviation : 0,00209 kPa

Median 3,16 kPa !

F'O Confidence Interval (95%) 3,16 ... 3;16 kPa
“%ASHTO T315 RTFO PERFORMANCE CRIT. |G*|/sin(delta) >= 2,20 kPa
: This sample is found to P A S S at\\BZ,O %e

i

f this is the.highest tested RTFO temperature which passes, the
resulting upper performance grade value is 82.
et start temperature of subsequent PAV test to 34 °C.
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SHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS :
name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% rt
series : Tesis 5% rtfo 5
measuring points : I 2; P11 .sa I 2; B 20
of test : 23/11/2015
of test ¢ 158384351

perator : cmf \

_Sample ¢ Tesis 8% WmEfo

emark .

,-“rﬂeasuring device : MCR301 SNB0526902; FW3.55; Slot2; Adjleld
T lremperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
Weasuring system : PP25/PE-SN17059

} Diameter : 25,03 mm
o Gap : 1,000 mm
AGEAS URING DATA:
wc. Time Temp . Freq. Deform. |G*| delta

[1] [s] [°C] [rad/s] %] [kPa] [°]
o  183,3 88,0 10,0 10,00 1,55 71,6
a? 194,1 88,0 10,0 10,00 1,55 71,6
3 200,0 88,0 10,0 10,00 1,55 71,6
”4 205,8 88,0 10,0 10,00 1,55 71,6

5 211,7 . B8;0 10,0 10,00 1,55 71:86
p‘6 217,5 88,0 10,0 10,00 1,55 71,6
a - 223,3 88,0 10,0 10,00 1,55 -71,6

8 229,2 88,0 10,0 10,00 1,55 71, 6
',‘9 235,0 88,0 10,0 10,00 1,55 71,6

0 240,9 88,0 10, 0. 10,00 1,55 71,6

(@'EST RESULTS:

ean frequency 3 10,0 rad/s = 1,59 Hz
gPlcan strain amplitude : 10,00 %

ean stress amplitude ? 0,155 kPa
d;llean phase angle : FliE *
%ean complex modulus [G*| : 1,55 kPa

ean temperature lower plate : B8R0 “C
gl can temperature sample : 88,0 °C
#®:/7.1.UATION RESULTS:
”\Tumber of data points = 10

|G*|/sin(delta) - 1,63 kPa
ol Standard deviation : 0,000742 kPa

Median : 1,63 kPa

* Confidence Interval (95%) : 1,63 ... 1,63 kPa
‘ASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2,20 kPa

This sample is found to F A I L at 88,0 °C _ {

Pass/Fail Temperature 85,3 °C

TELELSIIITISTITTEISTSISIS




SHTO T315 RTFO PdEOPLUS/EE V3.62

21004242-33025

EST PARAMETERS:

ile name

ata series

sed measuring peints
ate of test

ime of test

perator

ample

emark

easuring device
emperature control unit
easuring system
Diameter

_‘. Gap

MEASURING DATA:

o. Time Temp. Freq. Deform.

[11  [s] [°C] [rad/s] [%]
_‘ 189,3 64,0 10,0 10,00
195,2 64,0 10,0 10,00
j 201,0 64,0 10,0 10, 00
A 206,8 64,0 10,0 10,00
212,7 64,0 10,0 10,00
_“5 218,5 64,0 10,0 10,00
% 224,14 64,0 10,0 10,00
- 030, 64,0 10,0 10,00
_.p 236,0 64,0 10,0 10,00
10 241,09 64,0 10,0 10,00

TEST RESULTS:
Mean frequency
%ean strain amplitude
Mean stress amplitude
ean phase angle
Mean complex modulus |[G*|
‘Jlean temperature lower plate
-.pean temperature sample

@) VALUATION RESULTS:
Number of data points
“[ G*|/sin(delta)

ﬂ. Standard deviation
Median
i) Confidence Interval (95%)

AASHTO T315 RTFO PERFORMANCE CRIT.

Z.

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7%
Tesis 7% rtfo 1

T2 P1ll w0 I 27 P 20
24/11/2015

10:49:22

CMF

Tesis\ 7% rtfo

MCR301 SNB80526902; FW3.55; Slot2; Adjléeld
TUl=P-PTD200+H-PTD120-SNB80517412-80520108
PP25/PE-SN17059

25,03 mm
1,000 mm

| G* | delta
[kPa] [°]
15,6 57,9
15,6 57,9
15,6 57,9
15, 8 57,9
15,6 57,9
15; 6 57,9
15,6 57,9
15,6 57,9
15,6 57,9
15,6 57,9

10,0 rad/s = 1,59 Hz
10,00 %
1,556 kPa

5779 °

15,6 kPa

64,0 °C

64,8 °C

10
18,4 kPa

0,00649 kPa

18,4 kPa
18,4 ... 18,4 kPa

|G*|/sin(delta) >= 2,20 kPa

= ra— —

This sample is found to P A S § at-64,0 °C

Hk?

‘If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 64.
dhsct start temperature of subsequent PAV test to 22 °C.
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SHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

EST PARAMETERS:

ile name C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% rt
ata series Tesis 7% rtfo 2

sed measuring points I2, P11 I 2, P 20
Date of test 24/11/2015

ime of test 11:05:48

perator CMF

ample Tesisy7% rtfo

emark

easuring device
emperature control unit
easuring system

MCR301 SN80526902; FW3.55;

Slot2; Adjleld
TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

- Diameter 25,03 mm
” Gap 1,000 mm
il ASURING DATA:
| o. Time Temp . Fredq. Deform. [ G* | delta
-7 r*cj [rad/s] [%] [kPa]  [°]
_", 189, 6 70,0 10,0 10,00 8,55 60,8
> 195, 4 70,0 10,0 10,00 8,55 60,8
o 01,3 70,0 10,0 10,00 8,55 60, 8
ng 207,1 70,0 10,0 10,00 8,55 60,8
212,9 70,0 10,0 10,00 8,55 60,8
Fﬁﬁ 218, 8 70,0 10,0 10,00 8,55 60,8
7 224,6 70,0 10,0 10,00 8,55 60,8
Fﬁb 230,5 70,0 10,0 10,00 8,55 60,8
H‘f 236,3 70,0 10,0 10,00 8,55 60,8
0 242,1 70,0 10,0 10,00 8,55 60,8
mTEST RESULTS:
iﬁhean frequency 10,0 rad/s = 1,59 Hz
%ean strain amplitude 10,00 %
ean stress amplitude : 0,855 kPa
mdean phase angle : 60,8 °
ean complex modulus |G*| 8,55 kPa
ﬂ‘ﬂean temperature lower plate 70,0 °C
_'vean temperature sample Tl o
wVALUATION RESULTS:
Number of data points 10
i‘FG*!/sin(delta) 9,79 kPa
ﬂ. Standard deviation 0,00232 kPa
‘ Median £ 9,79 kPa
Confidence Interval (95%) 9,79 9,79 kPa

i“."—\ASILITO T315 RTFO PERFORMANCE CRIT.

|G*|/sin(delta) >= 2,20 kPa

e

This sample is found to P A S S at.W0,0 °C

If this is the highest tested RTFO temperature which passes,

the

“&esulting upper performance grade value is 70.

‘pet start temperature of subsequent PAV test to 28 °C.
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SHTO

T315 RTFO

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS: °
name

‘series

measuring points
of test

easuring device
Femperature control unit

‘fleasuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% rt
Tesis 7% rtfo 3
I2, P11 ... I 2
24/11/2015
11:32:16
CMF
Tesis 7%

P 20

rtfo

MCR301 SNB80526902; FW3.55; Slot2; Adjléld
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
n Gap 1,000 mm
‘QEASURING DATA:
o. Time Temp . Freq. Deform. | G* | delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
— . 189, 6 76,0 10,0 10,00 4,60 64,4
*2 185;4 76,0 10,0 10,00 4,60 64,4
3 201,3 76,0 10,0 10,00 4,60 64,4
F.al 207, 1 76,0 10,0 10,00 4,60 64,4
5 212,09 76,0 10,0 10,00 4,61 64,4
“6 218,8 76,0 10,0 10,00 4,61 64,4
7 224,6 76,0 10,0 10,00 4,61 64,4
F.e 230,5 76,0 10,0 10,00 4,61 64,4
ﬂ‘g 236, 3 76,0 10,0 10,00 4,61 64,4
10 242,1 76,0 10,8 10,00 4,61 64,4
‘ EST RESULTS:
Mean frequency 2 10,0 rad/s = 1,59 Hz
wﬂean strain amplitude 10,00 %
Mean stress amplitude 0,461 kPa
g#/can phase angle - 64,4 °
Mean complex modulus |G*| § 4,61 kPa
‘Mean temperature lower plate : 76,0 °C
"Ylean temperature sample - 76,0 °C
il VALUATION RESULTS:
~.Number of data points 3 10
|G*|/sin({delta) : 5,11 kPa
‘ Standard deviation : 0,00269 kPa
Median g 5,11 kPa
) Confidence Interval (95%) 5,10 ... 5,11 kPa
‘AASHTO T315 RTFO PERFORMANCE CRIT. |G*|/sin(delta) >= 2,20 kPa
:= This sample is found te P A S S at'76,0 °C

If this is the highest tested RTFO temperature which passes, the

‘resulting upper performance grade value is 76.
.Set start temperature of subsequent PAV test to 31 °C.




SHTO T315 RTFO RHEOPLUS/32 V3.62

21004242-33025

EST PARAMETERS:

ile name

ata series

jysed measuring points
Date of test

emperature control unit

_y@leasuring system
Diameter

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% rt

Tesis 7% rtfo 4

I2, P11 ... I 2, P 20
24/11/2015

11:38:59

CMF

Tesis 7% rtfo

MCR301 SN80526902; FW3.55; Slot2; Adjleld
TU1=P-PTD200+H-PTD120-SNB0517412-80520108
PP25/PE-SN17059

25,03 mm
” Gap 1,000 mm
gl =7 SURTNG DATA:

_‘ikL Time Temp. Freq. Deform. | G* | delta
(11 [s] [°C] [rad/s] [%] [kPa] [°]
il 189, 6 82,0 10,0 10,00 2,44 68,3

195,4 82,0 10,0 10,00 2,44 68,3

i 201,3 82,0 16,0 10,00 2,44 68,3
_‘1 207,1 82,0 10,0 10,00 2,44 68,3
5 212,9 82,0 10,0 10,00 2,44 68, 3
‘_Qs 218,8 82,0 10,0 10,00 2,44 68,3
=7 224,6 82,0 10,0 10,00 2,45 68,3
p@a 230,5 82,0 10,0 10,00 2,45 68,3
Mg 236,3 82,0 10,0 10,00 2,45 68,3
16 242,1 82,0 10,0 10,00 2,45 68,3

” EST RESULTS:
m?dean frequency
@lean strain amplitude
"Mean stress amplitude H
g#can phase angle 5
Mean complex modulus |G*|
ﬁiﬂean temperature lower plate
dﬂean temperature sample

w§"VALUATION RESULTS:
Number of data points
(G*|/sin(delta)
-‘ Standard deviation
Median
Confidence Interval (95%)
!‘AASHTO T315 RTFO PERFORMANCE CRIT.

10,0 rad/s = 1,59 Hz
10,00 %
0,244 kPa

68,3 °

2,44 kPa

g2.0

82,0 °C

10
2,63 kPa
0,00167 kPa
2,63 kPa |
2,63 ... 2,63 kPa
|G*|/sin{delta) >= 2,20 kPa

H'P_

This sample is found to P A S S at'82,0 °C

oIf this is the highest tested RTFO temperature which passes, the
‘resultinq upper performance grade value is 82.
n?et start temperature of subsequent PAV test to 34 °C.
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SHTO T315 RTFO RHEOPLUS/32 V3.

62 21004242-33025

FEST PARAMETERS:

ile name

ata series

sed measuring points
_Date of test

ime of test
ZOperator

ample

emark

easuring device
emperature control unit

“ﬂeasuring system
Diameter
9  Cop

gl ;7\ SURING  DATA:

WIO. Time Temp. Freq.
[1] [s] [°C] [rad/s]
i 188, 3 88,0 10,0
2 194,1 88,0 10,0
=  199,0 88, 0 10,0
% 205, 8 88,0 10,0
211,6 88,0 10,0
P“E 217,5 88,0 10,0
5, 223,3 88,0 10,0
ﬂ‘% 229,1 88,0 10,0
ﬂ‘p 235,0 88,0 10,0
10 240,8 88,0 10,0

EST RESULTS:

ean frequency

@lcan strain amplitude

ean stress amplitude

gi/can phase angle

ﬂean complex modulus |[G*|
ean temperature lower plate

ﬂdean temperature sample

Lhb

o VALUATION RESULTS:
alumber of data points
o8 G| /sin(delta)

‘ Standard deviation
Median
=] Confidence Interval (95%)

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% ri
Tesis 7% rtfo 5

I 2; B1l .x. T 2; B 20

24/11/2015

11:55:45

CME \

Tesis 7% rtfo

MCR301 SN80526902; FW3.55; Slot2; Adjléeld
TU1=P-PTD200+H-PTD120-5N80517412-80520108
PP25/PE-SN17059

25,03 mm

1,000 mm
Deform. | G* | delta
[%] [kPa] [°]
10,00 1,29 T2.,2
10,00 1,29 72,2
10,00 1,29 T2 2
10,00 1,29 72,2
10,00 1,29 T2 2
10,00 1,29 72,2
10,00 1,29 72;2
10,00 1,29 72,0
10,00 1,29 T2; 2
10,00 1,29 72,2

‘AASHTO T315 RTFO PERFORMANCE CRIT.

10,0 rad/s = 1,59 Hz
10,00 %
0,129 kPa

7272 "

1,29 kPa

88,0 °C

88,0 °C

10
1,35 kPa

0,000755 kPa

1,35 kPa )
1,35 ... 1,35 kPa !
|G*|/sin(delta) >= 2,20 kPa

-

This sample is found to

B2 £ ® at 8820 °c

\

Pass/Fail Temperature}83,6 g
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”&ASHTO T315 Original Binder

g, ST PARAMETERS:
(@'ile name
%ata series
#]sed measuring points
pDate of test
ﬂ?ime of test
perator
ample
P cmark
Measuring device
Memperature control unit
Weasuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.5%
Tesis 3.5% orgnl 1

I 2, 11 <z L 2 P 20

24/11/2015

12:44:47

cmf

Tesis 3.5% orgnl

MCR301 SNB80526902; FW3.55; Slot2; Adjlézd
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
” Gap 1,000 mm
gl SURING DATA:
o. Time Temp. Freq. Deform. |G*| delta
[1] [s] [°ci [rad/s] [%] [kPa] [°]
=1 146, 8 64,0 10,0 11,99 12,4 62,7
2 148,7 64,0 10,0 12,01 12,4 62,7
“i 150,7 64,0 10,0 12,00 12,4 62,7
“ 152, 6 64,0 10,0 12,01 12,4 62,7
5 154,6 64,0 10,0 12,00 12%3 62,7
= 3 156,5 64,0 10,0 12,00 12,3 62,8
7 158,5 64,0 10,0 12,01 12,3 62,8
=2 160,4 64,0 10,0 12,00 12,3 62,8
W 162,4 64,0 10,0 12,00 12,3 62,8
10 164,3 64,0 10,0 12,00 12,3 62,8
”EST RESULTS:
ean frequency 10,0 rad/s = 1,59 Hz
%Tean strain amplitude 12,00 %
Mean stress amplitude 1,482 kPa
Wean phase angle : 62,8 °
d}ean complex modulus |G*| : 12,3 kPa
ean temperature lower plate s 64,0 °C
“ﬂean temperature sample - 64,0 °C
@@ VALUATION RESULTS:
‘\Tumber of data points 10
G*|/sin(delta) 13,9 kPa
n Standard deviation : 0,0135 kPa
Median : 13,9 kPa
=] Confidence Interval (95%) s 13,9 ... 13,9 kPa
IﬁASHTO'TBIS ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
- - =

This sample is found to

PASS at)64,0 °C

7Y —

2 f this is the highest tested Original Binder temperature which
asses, the starting performance grade for RTFO test is 64.
Wet start temperature of subsequent RTFO test to 64 °C.
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g 1 SHTO T315 Original Binder  RHEOPLUS/32 V3.62 21004242-33025 |

- ST DARAMETERS:

@i]le name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.5%
ﬁata series : Tesis 3.5% orgnl 2
@ scd measuring points : I 2, P11 ... I 2, P20
ate of test : @A/11/2015 ‘
dime of test : 13:00:28
_gOperator : cmf » ‘
Sample : Tesis 3.5% orgnl
‘emark : \
Measuring device : MCR301 SN80526902; FW3.55; Slot2; Adjle2d j
#emperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108 ‘
‘Ieasuring system : PP25/PE-SN17059 '
) Diameter ¥ 25,03 mm
=] Gap : 1,000 mm |
A'IEASURING DATA:
@lo. Time Temp. Freq. Deform. | G* | delta |
[1] [s] [°C] [rad/s] [%] [kPa] [*]
=~ 146, 8 70,0 10,0 12,00 6,45 66,1
£ 148,7 70,0 10,0 12,00 6,45 66,1
150,7 70,0 10,0 12,00 6,45 66,1
ﬂ 152, 6 70,0 10,0 12,00 6,45 66,1
5 154,6 70,0 1:0,,:6 12,00 6,44 66,1
=3 156,5 70,0 10,0 12,00 6,44 66,1
1585 70,0 10,0 12,01 6,44 66,1
% 160,4 70,0 10,9 11,99 6,44 66,1
# 162,4 70,0 10,0 12,01 6,44 66,1
‘10 164,3 70,0 10,0 11,98 6,44 66,1
ATEST RESULTS:
ean frequency ; 10,0 rad/s = 1,59 Hz
@lean strain amplitude : 12,00 %
Mean stress amplitude - 0,773 kPa
ean phase angle : 66,1 °
dgean complex modulus |[G*| g 6,45 kPa
ean temperature lower plate : 70,0 °C
gd/can temperature sample : 108 °C
".VALUATION RESULTS:
umber of data points : 10
G*|/sin(delta) C 785, kBa
” Standard deviation : 0,00232 kPa
- Median 8 7,05 kPa
D Confidence Interval (95%) = 7,05 ... 7,05 kPa
DA.ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
: This sample is found to P A S S at 70,0 °C

a f this is the highest tested Original Binder temperature which
asses, the starting performance grade for RTFO test is 70.
@t start temperature of subsequent RTFO test to 70 °C.




SHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS:
name
series
measuring points
of test
of test
@ perator
"~ Sample
@ cmark
_Measuring device
emperature control unit

Weasuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.5%

Tesis 3.5% orgnl 3

I 2; B 1l sue I 25 P 20
24/11/2015

13:15:38

cmf

Tesis 3.5%'orgnl

: MCR301 SNB80526902; FW3.55; Slot2; Adjle2d .
: TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
) Gap 1,000 mm
)7 SURING DATA:
po. Time Temp. Freq. Deform. | G* | delta
[11 [s] [°C] [rad/s] [%] [kPa] [°]
nL 146,8 76,0 10,0 12,00 3,34 69,9
148,7 76,0 10,0 12,00 3,34 69,9
4 150,7 76,0 10,0 12,00 3,34 69,9
‘L 152,6 76;0 10,0 12,00 3,34 69,9
5 1.54..6 76,0 10,0 12,00 3,34 69;9
il 156, 5 76,0 10,0 12,00 3,34 69,9
d 158,5 76,0 10,0 12,00 3,34 69,9
160,4 76,0 10,0 12,00 3,34 69,9
w 162,4 76,0 10,0 1201 3,34 69,9
i.&O 164,3 76,0 10,0 11,99 3,34 69,9
EST RESULTS:
ean frequency 10,0 rad/s = 1,59 Hz
ean strain amplitude 12,00 %
Mean stress amplitude 0,401 kPa
ean phase angle 69,9 °
*‘zean complex modulus |G*| 3,34 kPa
ean temperature lower plate 76,0 °C
”ﬂean temperature sample TeaE ~¢
i@ V2LUATION RESULTS:
diumber of data peints 10
4\!G*I/sin(delta) 3,56 kPa
i’ Standard deviation 0,000376 kPa
Median 3,56 kPa
= Confidence Interval (95%) : 3,56 ... 3,56 kPa
~i%ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
o This sample is found to P A 8 S at V6,0 °C

a f this is the highest tested Original Binder temperature which
Passes, the starting performance grade for RTFO test is 76.
@t start temperature of subsequent RTFO test to 76 °C.
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SHTO T315 Original Binder

RHEQOPLUS/32 V3.62 21004242-33025

EST PARAMETERS:

ile name

ata series

”lsed measuring points

ZDate of test
ﬁime of test
“)perator

Sample
emark
Measuring device

M‘emperature control unit
‘easuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.

Tesis 3.5% orgnl 4

I2, P11 I 2, P20
24/11/2015

L3:30:59

cmf ]

Tesis 3.5% orgnl

: MCR301 SNB0526902; FW3.55; Slot2; Adjle2d
: TUl=P-PTD200+H-PTD120-SN80517412-80520108
: PP25/PE-8N17059 '

Diameter 25,03 mm
235} Gap 1,000 mm
)7 SURING DATA:

&@o. Time Temp. Freq. Deform. |G* | delta
[11 [s] [°C] [rad/s] [%] [kPa] [°]
‘ 145,14 82,0 10,0 12,00 1 T3 73,6
4 147,4 82,0 100 12,00 1,73 73,6

149, 3 82,0 10,0 12,00 1,73 73,6
‘ 151, 3 82,0 10,0 12,00 1,13 73,6
5 153; 2 82,0 10,0 12,00 1,73 73,6
) 155, 2 82,0 10,0 12,00 1.7 73,6
F‘i 157, 1 82,0 10,0 12,00 1,73 73,6
159, 1 82,0 10,0 12,00 1., %3 736
w 161,0 82,0 10,0 12,00 1,53 73,6
~10 163,09 82,0 10,8 125, 60 1,73 736
EST RESULTS:
ean frequency 10,0 rad/s = 1,59 Hz
ean strain amplitude 12,00 %
Mean stress amplitude - 0,207 kPa
ean phase angle : 73,6 °
dzean complex modulus |G*| 1,73 kPa
ean temperature lower plate 82,0 °C
gl§can temperature sample 82,0, °c
*!VALUATION RESULTS:
Qumber of data peoints 10
G*|/sin(delta) 1,80 kPa
” Standard deviation 0,000226 kPa
Median 1,80 kPa
Confidence Interval (95%) ? 1,80 1,80 kPa

@ASHTO T315 ORIG. BINDER PERF. CRIT

.1 |G*|/sin(delta) >= 1,00 kPa

This sample is found to

PASS at\82,0 °C

f this is the highest tested Original Binder temperature which
asses, the starting performance grade for RTFO test is 82.

@et start temperature of subsequent

RTFO test to 82 °C.
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RHEOPLUS/32 V3.62 21004242-33025

EST PARAMETERS:
$ ile name
Data series
b sed measuring points
=Date of test
ime of test
perator
Sample
emark
easuring device
emperature control unit

Weasuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 3.5%
Tesis 3.5% orgnl 5

I2, P11
24/11/2015
13:46:28
cmf \

I 2

Tesis 3.5% orgnl

r P 20

MCR301 SNB80526902; FW3.55; Slot2; Adjléz2d
TU1=P-PTDZ200+H-PTD120~-SN80517412-80520108
PP25/PE-SN17059

Diameter 25,03 mm
o Gap 1,000 mm
A‘dEAS URING DATA:
F‘ﬁkx Time ‘Temp . Freq. Deform. |G*| delta
[11 [sl [°C] [rad/s] 5] [kPa] [°]
i 145, 4 88,0 10,0 12,00 0,893 77,1
”2 147, 4 88,0 10,0 12,00 0,893 T
3 149;3 88,0 10,0 12,00 0,893 77,1
F‘M 151, 3 88,0 10,0 12,00 0,893 77,1
5] 1532 88,0 10,0 12,00 0,893 77,1
=5 155,2 88,0 10,0 12,00 0,893 77,1
m"l' 157,1 88,0 10,0 12,00 0,893 77,1
8 159,39 88,0 10,0 12,00 0,893 77,1
”3 161,0 88,0 10,0 12,00 0,893 7 o |
wlO 163,0 88,0 10,0 12,00 0,893 7 |
@grEST RESULTS: ;
Mean frequency 10,0 rad/s = 1,59 Hz
g can strain amplitude 12,00 %
Mean stress amplitude 0,107 kPa
Mﬁean phase angle 77,1 °
gllean complex modulus |G*| 0,893 kPa
Mean temperature lower plate s 88,0 °C
g /can temperature sample 88,0 °C
mE.VALUATION RESULTS:
“Nu.mber of data points 4 10
|G*|/sin(delta) : 0,916 kPa
= Standard deviation 0,000138 kPa
Median 0,916 kPa
) Confidence Interval (95%) : 0,916 ... 0,916 kPa |
“.KASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa I
|
e R - |




'AASHTO T315 Original Binder RHEQOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% o1
Data series ¢ Tesis 5% orgnl 2
sed measuring points : I 2, P11 ... I 2, P 20
yate of test : 24/11/2015
Time of test : 14:49:27
perator : cmf \
Sample : Tesis 5% orgnl\
emark §

z easuring device : MCR301 SN80526902; FW3.55; Slot2; Adjléz2d
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
Measuring system : PP25/PE-SN17059

i Diameter o 25,03 mm

Gap 3 1,000 mm

”MEASURING DATA:

o, Time Temp. Freq. Deform. |G* | delta

1] [s] [°C] [rad/s] [%] [kPa] (%]

=® " 16,8 70,0 10,0 12,01 5,02 67,5

‘ 148, 7 70,0 10,0 11,99 5,02 67,5
3 150,.7 . 70,0 10,0 12,01 5,02 67,5

i}, 152, 6 70,0 10,0 12,00 5,02 67,5

”5 . 154,6 70,0 10,0 12,00 5,02 61,5
6 156,5 70,0 10,0 12,00 5,02 67,5

”7 158;5 70,0 10,0 12,00 5,02 67,5

8 160,4 70,0 10,0 12,00 5,01 67,5

162,14 70,0 10,0 12,00 5; 02 67,5

wlO le4,3 70,0 10,0 12,00 5,02 67,5
A'FST RESULTS:

- _Mean frequency : 10,0 rad/s = 1,59 Hz

ean strain amplitude - 12,00 %

#‘gean stress amplitude : 0,602 kPa
ean phase angle : 67,5 °

mvlean complex modulus |G*| i 5,02 kPa

Mean temperature lower plate = 70,0 °cC
ean temperature sample : 70,0 °C

mEVZ—XLUE—KTION RESULTS:

umber of data points 2 10
|G*|/sin (delta) : 5,43 kPa
Standard deviation : 0,00122 kPa
“’ Median z 5,43 kPa .
Confidence Interval (95%) § 5,43 ... 5,43 kPa

'%ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >»>= 1,00 kPa

i. This sample is found to P A S § at 70,0 °C

f this is the highest tested Original Binder temperature which
ﬂ'gasses, the starting performance grade for RTFO test is 70.
et start temperature of subsequent RTFO test to 70 °C.

el A 2 2 2 X 3

e——



PARAMETERS :

name

series
measuring points
@ate of test

Time of test

w)perator

_Sample
demark
__geasuring device

©  Temperature control unit

”ﬁeasuring system
Diameter

i) Gap

MEASURING DATA:

“Io. Time Temp.. Freq.
alll [s] [°C] [rad/s]
= .58 76,0 10,0
i 148, 7 76,0 10,0
"3 150, 7 76,0 10,0
= 152,6 76,0 10,0
ag 154, 6 76,0 10,0
156, 5 76,0 10,0
i’ 158, 5 76,0 10,0
8 160,4 76,0 10,0
> 162,14 76,0 10,0
glo 164,3 76,0 10,0

/A'FST RESULTS:
Mean frequency
ean strain amplitude
A}dlean stress amplitude
ean phase angle
ﬂdean complex modulus |G*|
Mean temperature lower plate
ean temperature sample

%VALUATION RESULTS:
g 'umber of data points
|G*| /sin(delta)
Standard deviation
m Median

Confidence Interval (95%)

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% o031

Tesis 5% orgnl 3
I 2; P11 233
24/11/2015
15:04:37

cmf

Tesis) 5% orgnl

I 2, B 20

MCR301 SNB0526902; FW3.55;
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25,03 mm
1,000 mm
Deform. | G* | delta
[%] [kPa] [°]
12,00 2,58 F4.:3
11,99 2,58 71,3
12,00 2,58 i
12,00 2,58 71,3
12,00 2,58 71l; 3
12,00 2,58 71,3
12,00 2;58 71,3
12,00 2,58 714 2
11,99 2,58 71,3
12,01 2,58 71,3
10,0 rad/s = 1,59 Hz
5 12,00 %
: 0,310 kPa
4 T3 *
2 2,58 kPa
: 76: 8 °C
76,0 °C
: 10
2,73 kPa
0,000309 kPa
2,73 kPa )
2,73 ... 2,73 kPa

“F%SHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa

»

H!- This sample is found to P A S S at’'76,0 °C

L f this is the highest tested Original Binder temperature which
asses, the starting performance grade for RTFO test is 76.
ﬁ‘get start temperature of subsequent RTFO test to 76 °C.

AR A A B A B B A B B BN

Slot2; Adjlé2d




SHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% o1

Data series : Tesis 5% orgnl 4

sed measuring points : I 2, P11 ... I 2, P 20
ahate of test ¢ 24/11/2015

ime of test ¢ 15:20:01

Ppperator : cmf

Sample : Tesis 5% orgnl )
Remark :
easuring device : MCR301 SN80526902; FW3.55; Slot2; Adjle2d

H‘iemperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
”ﬂeasuring system : PP25/PE-SN17059

: Diameter ) : 25,03 mm
= . : 1,000 mm
%EASURING DATA:
wo . Time Temp. Freq. Deform. | G* | delta
Al] [s] [¥E] [rad/s] [%] [kPa] [°]
_ 145,4 82,0 10,0 12,00 1,33 74,9
w 147,4 82,0 10,0 12,00 1,33 74,9

3 149,3 82,0 10,0 12,00 1,33 74,9
f 151, 3 82,0 10,0 12,00 1,33 75,0
i 153,2 82,0 10,0 12,00 1,33 74,9

155;2 82,0 10,0 12,00 1433 74,9

F‘F 157,1 82,0 10,0 12,00 1,33 74,9

8 159,1 82,0 10,0 12,00 1,33 75,0 |
ﬂ 161,0 82,0 10,0 12,01 1, 33 74,9

163,0 82,0 10,0 11,99 1,33 74,9

AW'EST RESULTS:

Mean frequency : 10,0 rad/s = 1,59 Hz
@@lcan strain amplitude z 12,00 %
dean stress amplitude : 0,159 kPa

Mean phase angle : 74,9 °

dcean complex modulus |G*| : 1,33 kPa

‘Mean temperature lower plate 3 g2,.0: °Q

Plean temperature sample : 820 °¢

&VALUATION RESULTS:

wumber of data points S 10
“|G*|/sin(delta) : 1,38 kPa
; Standard deviation : 0,000126 kPa
Median 3 1,38 kPa
* Confidence Interval (95%) : 1+38 was 1,38 XEPH

@ASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa

@: ,,,,,,,, ' _ _

m This sample is found to P A S S8 at 82,0 °c

V£ this is the highest tested Original Binder temperature which
_passes, the starting performance grade for RTFO test is 82.
det start temperature of subseqguent RTFO test to 82 °C.

TSP PPPPPILPEIEHE



SHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS:

name

series

measuring points
of test

of test

@lcasuring device
Temperature control unit
easuring system

: C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 5% o
: Tesis 5% orgnl 5
r2;, 11 ... I 2,
24/11/2015
1.5 353 22
cmf
Tesis) 5% orgnl

P 20

MCR301 SN80526902; FW3.55; Slot2; Adjle2d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter y 25,03 mm
Gap 3 1,000 mm
”MEASURING DATA:
_ﬂlw. Time Temp. Freq. Deform. |[G*| delta
Fii}] [s] [°C] [rad/s] [%] [kPa] [°]
145, 4 88,0 10,0 12,00 0,686 78,3
_‘ﬁ 147, 4 88,0 10,0 12,00 0,686 78,3
3 149,3 88,0 10,0 12,00 0,686 78,3
i) 151 ,3 88,0 10,0 12,00 0, 686 78,3
5 153, 2 88,0 10,0 12,00 . 0,686 78,3
. 1552 83,0 10,0 12,00 0,686 78,3
_‘V 157,1 88,0 10,0 12,00 0,686 78,3
8 159,1 88,0 10,0 12,00 0,686 78,3
o) 161,0 88,0 10,0 12,00 0,686 78,3
mlO 163,0 88,0 10,0 12,00 0,686 T8:.3
“EST RESULTS:
Mean frequency 10,0 rad/s = 1,59 Hz
ean strain amplitude : 12,00 %
alean stress amplitude 3 0,082 kPa
*ﬂean phase angle 78,3 *
_‘Eean complex modulus |[G*| 0,686 kPa
ean temperature lower plate 88,0 °C
g con temperature sample 88,0 °C
/5 UATION RESULTS:
Wumber of data points 10
|G*|/sin(delta) 0,701 kPa
* Standard deviation 0,0000695 kPa)
Median 0,701 kPa
” Confidence Interval (95%) 0,701 ... 0,701 kPa
ﬂ‘Uﬁﬁﬂ@ T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
FAIL at 88,0 °C

- . :

*: _________ This sample is found to
A

A

Pass/Fail Temperaturé B4,8 2@
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SHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% o1

Data series : Tesis 7% orignl. 1

Jsed measuring points : I 2, P11 ... I 2, P 20
ate of test ¢ 25/11/2015

Time of test : 11:15:30

perator : Jh.M

Sample ¢ Tesis §% erignl.

easuring device : MCR301 SN80526902; FW3.55; Slot2; Adjlé2d

emperature control unit : TUl=P-PTDZ200+H-PTD120-SN80517412-80520108
easuring system : PP25/PE-SN17059

Diameter z 25,03 mm

Gap : 1,000 mm

MEASURING DATA:

o. Time Temp. Freg. Deform. | G* | delta
[11 [s] [°€] [rad/s] 5] [kPa] [°]
146,5 64,0 10,0 12,00 8,07 64,1
148,5 64,0 10,0 12,00 8,07 64,1
150,14 64,0 10,0 12,01 8,06 64,1
15,3 64,0 10,0 11,99 8,06 64,1
154,3 64,0 10,0 12,01 8,06 64,1
156,2 64,0 10,0 12,00 8,06 64,1
aa’ 158,2 64,0 10,0 12,00 8,06 64,1 |
8 160,1 64,0 10,0 1%, 61 8,06 64,1
) 162,1 64,0 10,0 12,00 8,05 64,1
_‘DIO 164,0 64,0 10,0 12,00 8,05 64,1
EST RESULTS: -
Mean freguency - 10,0 rad/s = 1,59 Hz
ean strain amplitude : 12,00 %
ﬁean stress amplitude i 0,967 kPa
ean phase angle : 64,1 °
iﬁﬁean complex modulus |G*| ¥ 8,06 kPa
ean temperature lower plate : 64,0 °C
Mean temperature sample H G0 °¢
‘EVALUATION RESULTS:
wumber of data points z 10 :
|G*|/sin(delta) ) 5 8,96 kPa
Standard deviation : 0,00665 kPa
Median 2 8,96 kPa
*. Confidence Interval (95%) 4 8,96 ... 8,97 kPa
”AASHTO T315 ORIG. BINDER PERF. CRIT. |G*|/sin(delta) >= 1,00 kPa

- __ o I .

This sample is found to P A S S at 64,0 °C

Lf this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 64.
et start temperature of subsequent RTFO test to 64 °C.




PAASHTO T315 Original Binder

RHEOPLUS/32 V3.62

PARAMETERS :

name

series

measuring points
of test

of test

perator

Sample

emark

easuring device
‘?emperature control unit
measuring system :
Diameter 3

C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% o1

Tesis 7% orignl. 2
I 2, P11 I 2,
25/11/2015
11:36:20

Jh .M\

Tesié\?% orignl.

P 20

MCR301 SN80526902; FW3.55; Slot2; Adjle2d
TUl=P-PTD200+H~-PTD120-SN80517412-80520108
PP25/PE~SN17059

25,03 mm
‘ Gap 1,000 mm
%EAS URING DATA:
”\Io. “Time Temp. Freq. Deform. |G*| delta
i 4 Y e [°c] [rad/s] [%] [kPa] [°]
@ 1.6 0,0 10,0 11,99 4,18 67,6
ﬂZ 148,7 70,0 10,0 12 Gl 4,17 67,6
3 150, 6 70,0 10,0 11,98 4,18 67,6
_ﬁ; 152,6 70,0 10,0 12,00 4,17 67,6
5 154,5 70,0 - 10,0 124 00 4007 67,6
& 5 00 10,0 12,00 4,17 67,6
ﬂ? 158, 4 70,0 10,0 12,00 4,17 67,6
8 160,4 70,0 10,0 12,00 4,17 67,6
dl’ 162,3 70,0 10,0 .12,00 4,17 67,6
‘ilO 164,3 70,0 10,0 12,673 4,17 67,6
EST RESULTS:
ean frequency- 10,0 rad/s = 1,59 Hz
ean strain amplitude 12,00 %
‘ﬁean stress amplitude 0,501 kPa
Mean phase angle 67,6 °
‘ﬁean complex modulus |G*| 4,17 kPa
ean temperature lower plate 3 70,0 °C
#/can temperature sample 70,0 °C
.EVALUATION RESULTS:
.Number of data points 10
“|G*|/sin(delta) 4,51 kPa
Standard deviation 0,00129 kPa
i Median 4,51 kpPa \
. Confidence Interval (95%) - 4,51 ... 4,52 kPa
.AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta).>= 1,00 kPa
Y - _
!_ This sample is found to P A S S at 70,0 °C

f this is the highest tested Original Binder temperature which
Passes, the starting performance grade for RTFO test is 70.

et start temperature of subsequent

RTFO test to 70 °cC.

)
D
i
)




SHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

EST PARAMETERS:
ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 72 o

Data series : Tesis 7% orignl. 3
Used measuring points r B2, P41 .. T 2, P 20

ate of test : 25/11/2015

Time of test : 31351232

perator ¢ WIhsM |
Sample : : Tesis 7% orignl. |

easuring device ' : MCR301 SN80526902; FW3.55; Slot2; Adjle2d |
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108

Measuring system : PP25/PE-SN17059
Diameter ) : 25,03 mm
Gap 2 1,000 mm

“MEASURING DATA:

pNo. Time Temp. Freq. Deform. |[G*| delta
[11 [s] [°C] [rad/s] [%] [kPa] [°]
l46,8 76,0 10,0 12,00 2,13 Tl 5
148,7 76,0 10,0 12,01 2. 13 71,5
150, 6 76,0 10,0 11,99 z; 13 1,5
152,6 76,0 10,0 12,01 2,13 71,5
154,5 76,0 10,0 11,99 2,13 T1:5
156,5 76,0 10,0 12,00 2 13 b |
”’7 158,14 76,0 10,0 12,00 2,13 s
8 160, 4 76,0 10,0 12,00 i3 115
il 162, 3 76,0 10,0 12,00 2,13 71,5
‘10 164, 3 76,0 10,0 12,00 S P, 5
‘TEST RESULTS:
“Mean frequency : 10,0 rad/s = 1,59 Hz
ean strain amplitude £ 12,00 %
d\ﬁean stress amplitude : 0,256 kPa
Mean phase angle 3 Tlz5
ean complex modulus |G*| 2 2,13 kPa
‘Mean temperature lower plate : 76,0 °C
Plean temperature sample 2 Temn Oe

*®-ALUATION RESULTS:

‘\Iumber of data points : 10
|G*|/sin(delta) : 2,25 kPa
Standard deviation : 0,000318 kPa
Median : 2,25 kPa
- Confidence Interval (95%) ¥ 2,25 «.. 2,25 kPa
.AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) »>= 1,00 kPa
- T — S—
- This sample is found to P A S 8§ at 76,0 °C

If this is the highest tested Original Binder temperature which
_passes, the starting performance grade for RTFQ test is 76.
et start temperature of subsequent RTFO test to 76 °C.

A
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SHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

EEST PARAMETERS : ’ I

Aile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% o3 \
_Data series : Tesis 7% orignl. 4 I
!bsed measuring points 1 2, Pll suwew E 2, P 20
Qate of test : 25/11/2015
ime of test : ¢ 12206451
Mperator : Jh.M ™~
Sample ) : Tesis 7% orignl.
MRemark 3
Eﬁeasuring device : MCR301 SN80526902; FW3.55; Slot2; Adjlezd
emperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
lcasuring system : PP25/PE-SN17059
; Diameter g 25,03 mm
D Gap s 1,000 mm
QWEASURING DATA:
Bjio. Time Temp. Freq. Deform. |G*| delta
[11 [s] [°c] [rad/s] [%] [kPa] [°]
&, 145,4 82,0 10,0 12,00 1,09 TS 2
E} 147,4 82,0 10,0 11,99 1,09 7552
149,3 82,0 10,6 12,01 1,09 Th 2
o 151,3 82,0 10,0 011,99 1,09 75,2
5 163,2 82,0 10,0 12,00 1,09 75,2
Y 1s5,2 820 10,0 12,00 1,009 75,2
f LS o 82,0 10,0 12,00 1,09 75; 2
8 158;1 82,0 10,0 12,00 1,08 75, 2
2 161,0 82,0 10,0 12,00 1,09 75,2
EO 163,0 82,0 10,0 12,00 1,09 75,2
EST RESULTS:
ean frequency :° 10,0 rad/s = 1,59 Hz
Jlean strain amplitude : 12,00 % '
Eean stress amplitude : 0,131 kPa
ean phase angle ) B o2
Eean complex modulus |G*| : 1,09 kPa
fean temperature lower plate : 82,0 °C
lean temperature sample 3 82,0 °C

CVALUATION RESULTS:

jumber of data points 3 10

'G*| /sin(delta) : : 1,13 kPa
Standard deviation : 0,000204 kPa |
Median e 1,13 kPa ' -
Confidence Interval (95%) : 1,13 ... 1,13 kPa

ASHTO T315 ORIG. BINDER PERF. CRIT.: [G*|/sin(delta) »>= 1,00 kPa

This sample is found to P A 55 at?’82. .0 *g

f this is the highest tested Original Binder temperature which
asses, the starting performance grade for RTFO test ds 82,
et start temperature of subseguent RTFO test to 82 °C.




“TEST PARAMETERS:
g ile name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\Tesis 7% o1

Jata series : Tesis 7% orignl. 5
sed measuring points : I-2, 11 ... T 2, B 20
_hate of test ¥ 28/11/2015

Time of test 12222215

Dperator : Jh.M
~Sample : Tesis“7% orignl.

Cdleasuring device : MCR301 SNB0526902; FW3.55; Slot2; Adjle2d
.Temperature control unit : TULl=P-PTD200+H-PTD120-SNB0517412-80520108

deasuring system : PP25/PE-SN17059
Diameter : 25,03 mm
Gap s 1,000 mm
WMEASURING DATA :
o. Time Temp. Freq. Deform. | G* | delta
11  [=] [°C] [rad/s] [%] [kPa] [°]
145, 4 88,0 10,0 12,00 0,565 78,6
b‘y 147,4 88,0 10,0 12,00 0,565 78,6
3 149,3 88,0 10,0 12,00 0,565 78,6
el 151, 3 88,0 10,0 12,00 0,565 ° 78,6
% 153, 2 88,0 10,0 12,00 0,565 78,6
155, 2- 88,0 10,0 12,00 0,565 78,6
P‘W 157, 1 88,0 10,0 12,00 0,565 78,6 -
Fc 159,1 88,0 10,0 12,00 0,565 78,6
M 161,00 88,0 10,0 12,00 0,565 78,6
0 163,0 88,0 10,0 12,00 0565 78,6
ﬁEST RESULTS:
ean frequency g 10,0 rad/s = 1,59 Hz
ean strain amplitude 2 12,00 %
ean stress amplitude i 0,068 kPa
ean phase angle I 78,6 °
ean complex modulus |G*| g 0,565 kPa
Mean temperature lower plate E 88,0 °C
ean temperature sample . 2 88,0 °C
PLVALUATION RESULTS: i
umber of data points . 10
|G*|/sin(delta) 2 0,576 kPa
Standard deviation : 0,000109 kPa
Median : 0,576 kPa )
Confidence Interval (95%) : 0,576 ... 0,576 kPa '
SHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1,00 kPa
‘._ This sample is found to F A I L at 88,0 °C

Pass/Fail Temperature 83,1 °C
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AASHTO T315 PAV RHECPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name

Data series PAV 7% 3
Used measuring points + I 2, B 1l ...
Date of test : 27/09/2016
Time of test ¥ 16:55512
Operator : JH.M

Sample : PAV 7% N
Remark :

Measuring device
Temperature control unit
Measuring system

I 2, B 20

MCR301 SN80526902; FW3.55;
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Diameter : 8.00 mm
Gap : 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[1)  [s] [°C] [rad/s] 5] [kPa] [°]
il 250.9 19:0 10.0 1.00 12800 28.4
2 2567 190 10.0 1.00 12800 28.4
3 262.5 19.0 10.0 1.00 12700 28.4
4 268.4 19.0 10.0 1.00 12700 28.4
5 2y, 2 19.0 10.0 1.00 12700 28.4
6 2801 19.0 10.0 1.00 12700 28.5
7 285.9 19.0 10.0 1.00 12700 28.5
8 291.7 19.0 10.0 1.00 12700 28.5
9 287.6 19.0 10:..0 1.00 12700 28.5
10 303.4 19.0 1100 1.00 12700 28.5
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 127.354 kPa
Mean phase angle : 28.4 °
Mean complex modulus |G*| i 12700 kPa
Mean temperature lower plate ! 18.8 *E
Mean temperature sample g 18.0 °¢
EVALUATION RESULTS:
Number of data points : 10
|G*| 'sin(delta) E 6060 kPa
Standard deviation ¥ 1.12 kPa
Median z 6060 kPa : \
Confidence Interval (95%) s 6060 6070 kPa |\

AASHTO T315 PAV PERFORMANCE CRIT.

\

C:\Users\usuario\Documents\Anton Paar\Rheoplus\PAV 7%.orx

|G*| 'sin(delta) <= 5000 kPa

This sample is found to F A I L at 19.0 °C

Bt

N

Pass/Fail Temperature 21.2 °C

Slot3; Adj470d




AASHTO T315 PAV RHEOPLUS/32 V3.

21004242-33025

TEST PARAMETERS:

File name

Data series

Used measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

Diameter

Gap
MEASURING DATA:
No. Time Temp. Freq.
1] [s] [°cl [rad/s]
i 250.9 22.0 10.0
2 2567 22.0 10.0
3 262.5 22.0 10.0
4 268.4 22 .0 10.0
5 204.2 220 10.0
6 280.1 22.0 10.0
T 285.9 22.0 10.0
8 2091, 7 22.0 10.0
9 297.6 22.0 10.0
10 303.4 22.0 10.0

TEST RESULTS:

Mean frequency

Mean strain amplitude

Mean stress amplitude

Mean phase angle

Mean complex modulus |G*|
Mean temperature lower plate
Mean temperature sample

EVALUATION RESULTS:

Number of data points

|G*| ‘sin(delta)
Standard deviation
Median
Confidence Interval (95%)

C:\Users\usuario\Documents\Anton Paar\Rheoplus\PAV 7%.orx

PAV 7% 2

12, P11 ... I 2, B 20
27/09/2016

16:39:35

JH.M

BBV 7%

MCR301 SNB80526902; FW3.55; Slot3; Adj470d
TU1l=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

8.00 mm

2.000 mm
Deform. | G* | delta
[%] [kPa] [*]
1.00 9420 29.6
1.00 9410 29.6
1.00 9410 29.6
1.00 9400 29.6
1.00 9400 29.6
1.00 9400 29.86
1.00 9390 29.6
1,80 9390 29.7
1.00 9390 29.7
1.00 9380 29.7

AASHTO T315 PAV PERFORMANCE CRIT.

10.0 rad/s = 1.59 Hz
1.00 %
94,008 kPa
29.6 °
9400 kPa
22.0 2
2.0 76

10
4650 kPa
1.16 kPa
4650 kpa !
4650 ... 4650 kPa
|G*| sin(delta) <= 5000 kPa

This sample is found t

o PASS at 22.0 °C




AASHTO T315 PAV RHEOPLUS/32 V3.

62

21004242-33025

TEST PARAMETERS:

File name

Data series

Used measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\PAV 7%.o0rx

PAV 7% 1
I2, P11 ::: I %, B 20
27/09/2016

16:23:09

JH.M

PAV 7% S\

MCR301 SNB0526%902; FW3.55; Slot3; Adj470d
TU1=P-PTD200+H-PTD120-SN80517412~-80520108
PP08/PE-SN13071

Diameter J 8.00 mm

Gap : 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
(1] [s] [°C] [rad/s] [%] [kPal [°]
1 250.9 25 .0 10.0 1.00 6840 30.9
2 256. T 25.0 10.0 1.00 6840 30.9
3 2625 25.0 10.0 1.00 6840 30.9
4 268.4 25.0 10.0 1.00 6830 30.9
5 274 2 25.0 10.0 1.00 6830 30.9
6 280.1 25.0 10.0 1.00 6830 30.8
7 285.9 25.0 10.0 1.00 6820 31.0
8 291 .7 25.0 10 .0 1.00 6820 33 0
9 297.6 25.0 10.0 1.00 6820 31.0
10 303.4 25: 0 10.0 1.00 6820 31 .0

TEST RESULTS:

Mean fregquency

Mean strain amplitude

Mean stress amplitude

Mean phase angle

Mean complex modulus |G*|
Mean temperature lower plate
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*| :sin(delta)
Standard deviation
Median
Confidence Interwval (95%)
AASHTO T315 PAV PERFORMANCE CRIT.

10.0 rad/s = 1.59 Hz
1.00 %
68.310 kPa
30.9 °
6830 kPa
25,0 °C
25.0 @

10
3510 kPa
1.17 kPa
3510 kPa
3510 . 3510 kPa
|G*| -sin(delta) <= 5000 kPa

N
S T ——

This sample is found to

PASS

at 25.0 ¢




r‘

AASHTO T315 PAV RHEOPLUS/32 V3.62

21004242-33025

TEST PARAMETERS:

File name

Data series

Used measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control uni
Measuring system

Diameter

Gap
MEASURING DATA:
No. Time Temp.
[1] [s] [°C]
1. 250.9 190
2 256.7 119,20
3 262.5 19.0
4 268.4 190
5 274.2 19.0
6 280. 1 19.0
7 285.9 G0
8 201.. 7 19.0
) 297.6 19.0
10 303.4 19.0

TEST RESULTS:

Mean frequency

Mean strain amplitude
Mean stress amplitude
Mean phase angle

Mean complex modulus |G
Mean temperature lower
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*| 'sin(delta)
Standard deviation
Median
Confidence Interva

t

Ereq.
[rad/s]
10.0
10.0
10.0
10 0
10.0
100
10.0
10.0
10.0
10.0

*

plate

1. (95%)

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865.o0rx
3865 3

I12, P11l 2:. I 24 P 20

07/10/2016

122664511

cmf

3.5% \

MCR301 SN80526902; FW3.55; Slot3; Adjd479d
TUl=P-PTDZ200+H-PTD120-5N80517412-80520108
PP08/PE-SN13071

8.00 mm

2.000 mm
Deform. | G* | delta
(%] [kPa] [°]
1.00 7680 29.4
1.00 7670 29.4
1.00 7670 29.4
1.00 7670 29.4
1.00 T660 29.4
1.00 7660 29.4
1.00 7660 29.4
1. 00 7660 29.5
1.00 7650 29.5
1.00 7650 29.5

AASHTO T315 PAV PERFORMANCE CRIT.

10.0 rad/s = 1.59 Hz
1.00 %
76.649 kPa
29.4 °
7660 kPa
19.0 °C
19.0 °¢

10
3770 kPa
1.03 kPa
3770 kPa \
3760 ... 37%0 kPa
|G*| -sin(delta) <= 5000 kPa

\

This sample is found te P A S S at 19.0 °C




AASHTO T315 PAV RHECPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865.0rx

Data series s 3865 4

Used measuring points : I 2, P11 ... I 2, P 20
Date of test s 07/10/2016

Time of test ¢ 13:11:47

Operator : cmf N

Sample : SmbE

Remark

MCR301 SN80526902; FW3.55; Slot3; Adj479d
TU1l=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Measuring device
Temperature control unit
Measuring system

Diameter 8.00 mm
Gap 2.000 mm
MEASURING DATA:
No. Time Temp . Freg. Deform. |G*| delta
[1] [s] [°Cl [rad/s] [%] [kPa] [°]
1 250...9 16.0 10.0 1.00 10400 28.2
2 256.7 16.0 10.0 1.00 10400 28.2 |
3 262.5 16.0 10.0 1.00 10400 28.2
4 268.4 16.0 10.0 1.00 10400 28.2
5 274 2 16.0 10.0 1.00 10400 28.2
6 280.1 16.0 10,0 1.00 10400 28.3
7 285.9 16.0 10.0 1.00 10400 28.3
8 2917 16.0 10.0 1.00 10400 28.3
9 297.6 16.0 10.0 1.00 10300 28.3
10 303.4 160 10.0 1.00 10300 28.3
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 103.604 kPa
Mean phase angle g 28.3 °
Mean complex modulus |G*| : 10400 kPa
Mean temperature lower plate : 16.0 °C
Mean temperature sample i 16.0 °C
EVALUATION RESULTS:
Number of data points : 10
[|G*| sin(delta) : 4900 kPa
Standard deviation H 0.930 kPa
Median : 4900 kPa
Confidence Interval (95%) s 4900 ... 4900 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| 'sin(delta) <= 5000 kPa
A

This sample is found to P A S S at 16.0 °C




Fﬂﬁ

AASHTO T315 PAV

RHEOPLUS/32 V3.62 21004242-33025

TEST
File
Data
Used

PARAMETERS:

name

series

measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865.o0rx
3865 5

T 2 P AT
07/10/2016
1342727
cmf

FHE N

I2, P20

MCR301 SN80526902; FW3.55; Slot3; Adj479d
TU1l=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Diameter 8.00 mm
Gap 2.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. |G*| delta
L) [°Ci [rad/s] [%] [kPa] [7]
1 250:9 13140 10.0 1.00 13900 2.1
2 256..17 13..0 10.0 1.00 13900 27.1
3 262.5 13.0 10.0 1.00 13900 2751
4 268.4 130 10.0 1.00 13900 .0
5 274.2 3.0 10.0 1.00 13900 271
6 280.0 13.0 10.0 1.00 13900 27941
7 285.9 13,0 10.0 1.00 13900 27.1
8 2917 1350 10.0 1.00 13900 272
9 29%.,'6 13710 10.0 1.00 13900 2.2
10 303.4 130 10.0 1.00 13900 272
TEST RESULTS:
Mean freguency 10..6 rad/s = 1.589 Hz
Mean strain amplitude 1.00 %
Mean stress amplitude 139.084 kPa
Mean phase angle 27.0
Mean complex modulus |[G*| 13900 kPa
"Mean temperature lower plate 13.0 ¢
Mean temperature sample 13,0 g
EVALUATION RESULTS:
Number of data points 10
|E&*| sin(delta) 6340 kPa
Standard deviation 0.875 kPa
Median 6340 kPa
Confidence Interval (95%) 6340 ... 6340 kPa
AASHTO T315 PAV PERFORMANCE CRIT. |G*| 'sin(delta) <= 5000 kPa
This sample is found to F A I L at 13.0 °C

Pass/Fail Temperature 15.8 °C




r1f

AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865.o0orx

Data series : 3865 2

Used measuring points s I 2, P11 ... I Z; P 20
Date of test : 07/10/2016

Time of test : 12:39:53

Operator ¢ GHE

Sample 1 3WEE N

Remark y

MCR301 SNB80526902; FW3.55; Slot3; Adj479d

Measuring device
TUl=P-PTD200+H-PTD120-SN80517412-80520108

Temperature control unit

Measuring system : PP08/PE-SN13071
Diameter - 8.00 mm
Gap 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[11 [s] [°C] [rad/s] [%] [kPa] [°]
1 250.9 22.0 10.0 1.00 5600 30.7
2 256.7 220 10.0 1.00 5600 30.7
3 262.5 22 .0 16,0 1.00 5600 30.7
4 268.4 22.0 10.0 1.00 5600 30.7
5 274.2 22 .0 10.0 1.00 5590 30.7
6 280.1 22.0 10.0 1.00 5590 30:..7
7 285.9 22.0 10.0 1.00 5590 30.7
8 2971.. 7 2250 10.0 1.00 5590 30.7
9 297.6 22.0 10.0 1.00 5590 30.7
10 303.4 22.0 10.0 1.00 5580 30.7
TEST RESULTS:
Mean frequency - 10.0 rad/s = 1.59 Hz
Mean strain amplitude 2 1.00 %
Mean stress amplitude : b5.932 kPa
Mean phase angle § 30.7 °
Mean complex modulus |G*| 3 5590 kPa
Mean temperature lower plate : 8.0 °C
Mean temperature sample 5 22.0 g
EVALUATION RESULTS:
Number of data points 3 10
|G*| *sin(delta) £ 2860 kPa
Standard deviation : 0.866 kPa
Median z 2860 kPa )
Confidence Interval (95%) ) 2860 ... 2860 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| 'sin(delta) <= 5000 kPa

N

This sample is found to P A 8 S at 22.0 °C




AASHTO T315 PAV RHEQPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865.0orx

Data series i 3865 1
Used measuring points 0 i - I2, B 20
Date of test : 07/10/2016
Time of test 3 12323524
Operator : cmf N
Sample i 355
Remark 2
Measuring device : MCR301 SN80526902; FW3.55; Slot3; Adj478d
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
Measuring system : PPO8/PE-SN13071
Diameter : 8.00 mm
Gap : 2.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. |[G¥*| delta
[1] [s] [TE] [rad/s] [%] [kPa] =]
1 249.3 25.0 10.0 1400 4020 2l
2 2585, 2 25.0 10.0 1.00 4020 82.1
3 261.0 250 10.0 100 4020 32:1
= 266.8 25.0 1010 1.00 4020 325 1
5 2T 2T 2550 10.0 1.00 4010 32.1
6 2785 25.0 10:.0 1.00 4010 32,1
7 284 .4 25.0 10.0 1.00 4010 32.2
8 290.2 25.0 10.0 1.00 4010 322
9 296.0 25.0 10.0 1.00 4010 3252
10 301.9 25.0 1:0.:0 1,00 4010 32.2
TEST RESULTS:
Mean freguency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 40.150 kPa
Mean phase angle : 32.1 °
Mean complex modulus |G*| : 4010 kPa
Mean temperature lower plate 2 250 ¢
Mean temperature sample : 2550 e
EVALUATION RESULTS:
Number of data points ! 10
|G*| ‘sin(delta) s 2140 kPa
Standard deviation - 0.503 kPa
Median : 2140 kPa
Confidence Interval (95%) : 2140 ... 2140 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| 'sin(delta) <= 5000 kPa

This sample is found to P A S S8 at 25.0 °C

1l
1l




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\orig 30% 2.

Data series : 3865 1

Used measuring points W 2y B LN, L2, B 20
Date of test : 18/10/2016

Time of test 3 13006237

Operator : cmf

Sample 802 2

Remark .

MCR301 SN80526902; FW3.55; Slot2; Adj491d
TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Measuring device
Temperature control unit
Measuring system

Diameter 25.03 mm
Gap 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. - Deform. [G*| delta
C[1] [s] [°C] [rad/s] [%] [kPa] )
1 145.2 64.0 10.0 12.00 ~ 0.964 69.1
2 1 e S 64.0 10.0 12.00 0.964 69.1
3 149.1 64.0 10.0 1200 0.964 59 1
4 151.0 64.0 10.0 12.00 0.964 651
5] 153.0 64.0 10.0 12.00 0.964 69.1
6 154.9 64.0 10.0 12.00 0.964 69.1
7 156.9 64.0 10.0 12.00 0.964 69.1
8 158.8 64.0 10.0 12.00 0.964 651
9 160.8 64.0 10.0 12.00 0.964 69.1
10 T6R 7 64.0 10.0 12.00 0.964 69.1
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 12.00 %
Mean stress amplitude i 0.116 kPa
Mean phase angle : 69.1 °
Mean complex modulus |G*| g 0.964 kPa
Mean temperature lower plate : 64.0 °C
Mean temperature sample ! 64.0 °C
EVALUATION RESULTS:
Number of data points : 10
|G*|/sin(delta) : 1.03 kPa
Standard deviation : 0.000109 kPa
Median : 1.03 kPa \
Confidence Interval (95%) : 1.03: ... 03 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.: [G*|/sin(delta) >= 1.00 kPa

N\
This sample is found to P A S S at 64.0 °C

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 64.
Set start temperature of subsequent RTFO test to 64 °C.




RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS :

name

series

measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

TEST
File
Data
Used

Diameter

Gap
MEASURING DATA:
No. Time Temp. Fre-
[1] sl [*E] [rad/s]
1 145.4 70.0 1050
2 147.4 70.0 10..0
3 149.3 70.0 10.0
4 151 3 70.0 10.0
5 153.2 70.0 10.0
6 1552 70.0 10.0
7 157,71 70.0 10.0
8 159.1 70.0 10.0
9 161.0 70.0 10.0
10 163.0 70.0 10.0
TEST RESULTS:
Mean frequency
Mean strain amplitude
Mean stress amplitude
Mean phase angle
Mean complex modulus |[G*|
Mean temperature lower plate
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*|/sin(delta)

Standard deviation

Median

Confidence Interval

(95%)

C:\Users\usuario\Documents\Anton Paar\Rheoplus\orig 30% 2.
3865 2

rz, 11 ... I 2, P
18/10/2016

13:21:49

cmft

20

\30% 2

MCR301 SNB80526902; FW3.55; Slot2; Adj491d
TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25.03 mm

1.000 mm
Deform. | G*| delta
[%] [kPa) ("]
12.00 0.502 i
12.00 0.502 P2 F
12.00 0.502 72.17
12.00 0.502 T2, 7
12.00 0.502 T2, 7
12.00 0.502 F27
12.00 0.502 72.7
12.00 0.503 T257
12.00 0.502 T2 T
12.00 0.503 T2:7

10.0 rad/s = 1.59 Hz

12.00 %

0.060 kPa

T2.0 °

0.502 kPa

70,0 %¢

TEL8 L

10
0.526 kPa
0.000101 kPa
0.526 kPa :
0.526 0.526 kPa |

AASHTO T315 ORIG. BINDER PERF. CRIT.:

3
|G*|/sin(delta) >= 1.00 kPa

This sample is found to

FAIL

At Ml *c

Pass/Fail Temperaturey 64.3 °C




Workbook Information

Name:
Number of Data Series:
List of Data Series:

Data Series Information

Name:

Sample:

Operator:

Number of Intervals:
Application:

Device:

Measuring Date/Time:
Measuring System:
Accessories:

Meas. Pts. Temp. freq.

[°Cl  [radls]
11 63.997 10.000
12 64.000 10.000
13 63.993 10.000
14 63.998 10.000
15 63.997 10.000
16 63.997 10.000
17 64.000 10.000
18 64.000 10.000
19 63.997 10.000
20 63.995 10.000

Data Series Information

Name:

Sample:

Operator:

Number of Intervals:
Application:

Device:

Measuring Date/Time:
Measuring System:
Accessories:

Meas. Pts. Temp. freq.

°C]  [radfs]
11 69.999 10.000
12 69.996 10.000
13 69.998 10.000
14 70.000 10.000
15 69.997 10.000
16 69.999 10.000
17 69.997 10.000
18 69.997 10.000
19 69.999 10.000
20 69.998 10.000

C:\Users\usuario\Documents\Anton Paar\Rheoplus\orig 30%3.0rx

20f 10
3865 1
3865 2

3865 1

cmf

112

RHEOPLUS/32 V3.62 21004242-33025

MCR301 SN80526902; FW3.55; Slot2; Adj493d
20/10/2016; 14:59

PP25/PE-SN17059; [d=1 mm]
TU1=P-PTD200+H-PTD120-SN80517412-80520108

Stress Strain  |G¥| delta |G*|/sin(delta) Torque Status

[Pa] [%] [kPa] [] [kPa] [mNm]
114.047 12.001 0895 69.3 1.02 0.351
114.024 12.000 0.95 693 1.02 0.351
114.021 12.001 0.95 693 1.02 0.351
114.012 12.000 095 693 1.02 0.351
114.014 12.000 095 69.3 1.02 0.351
114.013 12.000 0.95 693 1.02 0.351
114.008 12.000 0.95 693 1.02 0.351
113.995 12.000 0.95 693 1.02 0.351
114.000 12.000 095 693 1.02 0.351
114.001 12.000 0.95 693 1.02 0.351
3865 2

30% 3

cmf

1/2

RHEOPLUS/32 V3.62 21004242-33025
MCR301 SN80526902; FW3.55; Slot2; Adj493d
20/10/2016; 15:14

PP25/PE-SN17059; [d=1 mm]
TU1=P-PTD200+H-PTD120-SN80517412-80520108

Stress Strain  |G*| delta |G*|/sin(delta) Torque Status

[Pa] [%] [kPa] [ [kPa] [mNm]
57.301  12.000 0477 728 0.5 0.176
57.301 11.899 0478 728 0.5 ; 0.176
57.311 12.000 0478 728 05 0.176
57.312 12.000 0478 728 05 0.176
57.312 12.000 0478 728 0.5 0.176
57.314 12.000 0478 728 05 0.176
57.317 12.000 0478 728 0.5 0.176
57.320 12.000 0478 728 0.5 0.176
57.321 12.000 0478 728 05 0.176
57.326 12.000 0478 728 05 0.176

A

1

Il




AASHT

O T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

TEST
File
Data
Used
Date
Time

PARAMETERS :

name

series
measuring points
of test

of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\orig 30%3.¢
3865 2

I 2 "B TT 2:: I 2
20/10/2016
15:14:45

cmf

P 20

~30% 3

MCR301 SN80526902; FW3.55; Slot2; Adj493d
TU1l=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE~-SN17059

Diameter 25.03 mm
Gap 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |G* | delta
[1] Is] [*C] [rad/s] [%] [kPa] [°]
1 145.4 70.0 10.0 12.00 0.477 12.8
2 147.4 70.0 10.0 12.00 0.478 72.8
3 148, 3 70.0 10.0 12.00 0.478 T2:+8
4 151.3 T 10510 1.2.00 0.478 72.8
5 1535 2 70.0 1050 12.00 0.478 T2:8
6 155.2 70.0 10.0 12.00 0.478 T2.8
7 iiels 7 700 10.0 1200 0.478 72.8 ‘
38 1.58.1. 7,0 10.0 12.00 0.478 728
9 161.0 700 10.0 12.00 0.478 72.8
10 163.0 70.0 10.0 12.00 0.478 72.8
TEST RESULTS:
Mean frequency z 10.0 rad/s = 1.59 Hz
Mean strain amplitude 12.00 %
Mean stress amplitude 0.057 kPa
Mean phase angle 72.8 *
Mean complex modulus |[G*| : 0.478 kPa
Mean temperature lower plate s 70.0 °C
Mean temperature sample 70.0 °C
EVALUATION RESULTS:
Number of data points 10
|G*|/sin(delta) 0.500 kPa
L Standard deviation 0.0000880 kPa
Median 0.500 kpPa
Confidence Interval (95%) x  0.500 0.500 kPa
AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa
: )
This sample is found to F A I L at™70.0 °C




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name

g

C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 % origir

Data series : 3% Original 3 2
Used measuring points P E 2y PEL e B2y B 26
Date of test : 29/09/2016
Time of test : 16:27:54
Operator : JH.M
Sample : 3% Original 3 0%
Remark §
Measuring device : MCR301 SNB80526902; FW3.55; Slot2; Adj472d
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
Measuring system : PP25/PE-SN17059
Diameter H 25.03 mm
Gap : 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |G* | delta
[1] [s] ["€] [rad/s] [%] [kPa] [°]
1 145.4 58.0 10.0 12.00 1.78 64.9
2 147.4 58.0 10.0 12.00 1.78 64.9
3 149.3 58.0 100 12.00 1.8 64.9
4 151:3 58.0 10.0 12.00 1.78 64.9
5 1532 58..0 10.0 12.00 1.78 65.0
6 155.2 58.0 10.0 12.00 1.78 65.0
7 157 1 58.0 10.0 12.00 1.78 65.0
8 5821 58.0 10.0 12.00 1.78 65.0
9 61 &0 58.0 10.0 12.00 178 65.0
10 163..0 58.0 10.0 12.00 1.78 65.0
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude ¢ 12.00 %
Mean stress amplitude : 0.214 kPa
Mean phase angle & 65.0 °
Mean complex modulus |G*| : 1.78 kPa
Mean temperature lower plate 3 5840 ¢
Mean temperature sample ; 58.0, ¢
EVALUATION RESULTS:
Number of data points : 10
[G*|/sin(delta) z 1.97 kPa
Standard deviation : 0.00195 kPa
Median : 1.97 kPa
Confidence Interval (95%) g o 1.97 ... 1.97 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa

This sample is found to P A S 5 at 58.0 °C

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 58.
Set start temperature of subsequent RTFO test to 58 °C.

\

A

Pass/Fail Temperature 63.1 °C




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% orig.Ol

Data series : 3865 2
Used measuring points o I 2, BYIL ... L 27 B 20
Date of test : 29/09/2016
Time of test ¥ 12elde3y
Operator q\cmf
Sample * 30% orgl
Remark 3
Measuring device : MCR301 SN80526902; FW3.55; Slot2; Adjd71d
Temperature control unit TUl=P-PTD200+H-PTD120-SN80517412-80520108
Measuring system : PP25/PE-SN17059

Diameter J 25.03 mm

Gap : 1.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. |[G*| delta
[1] [s] [Citel [rad/s] [3] [kPa] =]
1 145.4 58.0 1050 12.00 1.:92 63.7
2 147.4 58.0 10.0 12.00 1.92 63..7
3 149.3 58.0 10.0 12.00 1.92 63.7
4 151..3 58.0 10.0 12.00 1 .91 637
5 153, 2 58.0 10.0 12.00 1 .91 63.7
6 155.2 58.0 10.0 12.00 1.91 63.7
7 TaY i 58.0 10,0 12.00 1.91 63.7
8 1597 58.0 10.0 12.00 1.91 63.7 !
9 161.0 58.0 10.0 12.00 1.91 63.7 i
10 163.0 58.0 10.0 12.00 1.91 63.7 i
TEST RESULTS:
Mean frequency - 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 12.00 %
Mean stress amplitude : 0.230 kPa
Mean phase angle - 63.7 °
Mean complex modulus |G*| g 1.91 kPa
Mean temperature lower plate : 58.0 °C
Mean temperature sample H 5850 "€

EVALUATION RESULTS:

Number of data points : 10
|G*|/sin(delta) 2 2.13 kPa
' Standard deviation : 0.00232 kPa
Median . 2.13 kPa
Confidence Interval (95%) : 213 ..« 213 kPa
AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin{delta) >= 1.00 kPa

This sample is found to P A S S at 58.0 °C I

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 58.
Set start temperature of subsequent RTFO test to 58 °C.

Pass/Fail Temperature 63.7 °C




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% orgl 2.

Data series . : 3865 2

Used measuring points : I 2y PO occ L 2; B 20

Date of test : 29/09/2016

Time of test : 1520035

Operator i emf

Sample ﬁ\30% orgl 2

Remark 2

Measuring device : MCR301 SN80526902; FW3.55; Slot2; Adjd472d

Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108

Measuring system : PP25/PE-SN17059
Diameter : 25.03 mm
Gap : 1.000 mm

MEASURING DATA:

No. Time Temp . Freq. Deform. |G*| delta

(11 [s] gl ] [rad/s] [%] [kPa] [°]

il 145.4 70.0 10.0 12.00 0.585 71.9

2 147.4 70.0 100 12.00 0.585 71.9

3 149.3 70.0 10.0 12.00 0.585 1.9

4 151.3 70.0 10.0 12.00 0.586 71.9

5 153;2 70.0 10.0 12.00 @585 71.9

6 155..2 70.0 100 12.00 0.586 ¥l. 8

7 157:1 70.0 10.0 12.00 0.586 71.9

8 1591 70.0 10.0 12.00 0.586 71 5

9 161.0 70.0 10.0 12.00 0.586 71.9

10 163.0 70.0 10.0 12.00 0.586 TL:9

TEST RESULTS:

Mean frequency z 10.0 rad/s = 1.59 Hz

Mean strain amplitude : 12.00 %

Mean stress amplitude : 0.070 kPa

Mean phase angle g 71.9 *®

Mean complex modulus |G¥*| : 0.586 kPa

Mean temperature lower plate : 70.0 °¢

Mean temperature sample - T0.0 °€

EVALUATION RESULTS:

Number of data points = 10

|G*| /sin(delta) g 0.61l6 kPa

) Standard deviation : 0.000145 kPa

Median g 0.616 kPa |
Confidence Interval (95%) : 0.616 ... 0.616 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa “\

This sample is found to F A I L at 70.0 °C

Pass/Fail Temperature 65.8 °C




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name

Data series : 3865 1
Used measuring points +: T2, PLL ««. T 2, B 20
Date of test : 29/09/2016
Time of test $ 15:13:37
Operator : cmf
Sample N30% orgl 2
Remark :
Measuring device : MCR301 SN80526902; FW3.55;
Temperature control unit : TU1=P-PTD200+H-PTD120-SNB05
Measuring system : PP25/PE-SN17058
Diameter ) 25.03 mm
Gap : 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G*| delta
1]~ Is) (€] [rad/s] [%] [kPa] [°]
1 145.2 64.0 10.0 12.00 1.14 68.2
Z 147, 1 64.0 10.0 12.00 1.14 68.2
3 149.1 64.0 10.0 12.00 1.14 68.2
4 151.0 64.0 10.0 12.00 1.14 68.2
5 153.0 64.0 10.0 12.00 1.14 68.2
6 154.9 64.0 100 12.00 1.14 68.2
7 156.9 64.0 10.0 12.00 1.14 68.2
8 158.8 64.0 10.0 12.00 1.14 68.2
9 160.8 64.0 10.0 12.00 1.14 68.2
19 162.7 64.0 10.0 12.00 1.0 68.2
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude - 12.00 %
Mean stress amplitude : 0.137 kPa
Mean phase angle : 68.2 °
Mean complex modulus |[G*| £ 1.14 kPa
Mean temperature lower plate 5 64.0 °C
Mean temperature sample : 64.0 °C
EVALUATION RESULTS:
Number of data points 3 10
|G*|/sin(delta) . 1.23 kPa
Standard deviation : 0.000309 kPa
Median : 1.23 kPa )
Confidence Interval (95%) : 1.23 ... 1.23 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa

This sample is found to P A S S at 64.0 °C

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 64,

C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% orgl 2.

Slot2; Adj472d
17412-80520108




LA
AASHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

PARAMETERS:

name

series
measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

TEST
File
Data
Used

Diameter

Gap
MEASURING DATA:
No. Time Temp. Freq.
[11  [s] [°Cl] [rad/s]
1 145.4 64.0 10.0
2 147.4 64.0 10.0
3 149.3 64.0 10.0
4 Bl 64.0 10.0
5 153.2 64.0 10.0
6 155.2 64.0 10.0
7 157:1 64.0 1650
8 159.1 64.0 10.0
9 161.0 64.0 10.0
10 1630 64.0 10.0
TEST RESULTS:
Mean freguency
Mean strain amplitude
Mean stress amplitude
Mean phase angle
Mean complex modulus |G*|
Mean temperature lower plate
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*|/sin(delta)
' Standard deviation
Median
Confidence Interval

(95%)

: C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% orig.OF

3865 1

T 2: B 11
29/09/2016
11:58:30

I2Z2; P20

~s cmf
\?\30% orgl

MCR301 SN80526902; FW3.55;
TU1l=P-PTD200+H-PTD120-SNB805
PP25/PE-SN17059

25.03 mm
1.000 mm
Deform. | G* | delta
[%] [kPa] [°]
12.00 0.903 69.1
12.00 0.903 69.1
12.00 0.903 69.1
12.00 0.903 69.1
12.00 0.903 69.1
12.00 0.903 69.1
12.00 0.903 69.1
1.2.00 0.903 69.1
12.00 0.903 69.1
12.00 0.903 69.1
: 10.0 rad/s = 1.59 H=z
: 12.00 %
4 0.108 kPa
: 69.1 °
0.903 kPa
64.0 °C
64.0 °C
10
0.966 kPa
0.0000586 kPa
0.966 kPa L
0.966 0.966 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.:

|G*| /sin (delta) >= 1.00 kPa

This sample is found to

FAIL

at 6= emic

Slot2; Adj471d
17412-80520108




10 i

AASHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% rtfo.o

Data series : 3865 1

Used measuring points § T 2, BIT I 2 B 20
Date of test : 29/09/2016

Time of test s 10524527

Operator : cmf

Sample N B0% gpbfo

Remark :

: MCR301 SN80526902; FW3.55; Slot2; Adj471d

Measuring device
TUl=P-PTD200+H-PTD120-SN80517412-80520108

Temperature control unit

Measuring system : PP25/PE-SN17059
Diameter : 25.03 mm
Gap z 1.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. | G* | delta
[1] [s] [°cl [rad/s] [%] [kPa] [°]
1 188.0 64.0 10.0 10.00 2.70 60.8
2 193.9 64.0 10.0 10.00 2.70 60.8
3 1.99. 7 64.0 10.0 10.00 2.70 60.8
4 205.6 64.0 10.0 10.00 2.70 60.8
5 211.4 64.0 10.0 10.00 2.70 60.8
6 217.2 64.0 10.0 10.00 2.70 60.8
7 223, 1 64.0 ¥0 .0 10.00 2470 60.8
8 228.9 64.0 10.0 10.00 2.770 60.8
9 234.8 64.0 10.0 10.00 2.70 60.8
10 240.6 64.0 10.0 10.00 2.70 60.7
TEST RESULTS:
Mean freguency - 10.0 rad/s = 1.59 Hz
Mean strain amplitude 5 : 10.00 %
Mean stress amplitude : 0.270 kPa
Mean phase angle ! 60.8 °
Mean complex modulus |G*| : 2.70 kPa
Mean temperature lower plate ; 64.0 °C
Mean temperature sample : 64.0 °C
EVALUATION RESULTS:
Number of data points : 10
|G*|/sin(delta) : 3.10 kPa
Standard deviation : 0.00194 kPa
Median : 3.10 kPa
Confidence Interval (95%) : 3.10 ... 3.10 kPa
AASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2.20 kPa

This sample is found to P A S S at 64.0 °C

If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 64.
Set start temperature of subsequent PAV test to 22 °C.




30'/.
AASHTO T315 RTEFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% rtfo.o:

Data series : 3865 2

Used measuring points e 12, PHIL ... L 2 B 20

Date of test : 29/09/2016

Time of test ¢ 10:42:31

Operator 3 emf

Sample ™N30% rtfo

Remark 2

Measuring device . MCR301 SN80526902; FW3.55; Slot2; Adj471d

TU1=P-PTD200+H-PTD120-SNB0517412-80520108

Temperature control unit
PP25/PE-SN17059

Measuring system

Diameter : 25.03 mm
Gap 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |G*| delta
(11  [s] [°C] [rad/s] %] [kPa] Iy ol
1 188.3 700 10,0 10.00 1.47 64.3
2 194.1 0.0 100 10.00 1.47 64.3
3 200.0 7040 10.0 10.00 1.47 64.3
4 205.8 0.0 10.0 10.00 1.47 64.3
5 211, 7 70.0 10.0 10.00 1.47 64.3
6 24725 00 100 10.00 1.47 64.3
7 223. 3 J0.:0 10.0 10.00 1.47 64.2
8 229y 2 700 100 10.00 1.47 64.2
9 235..0 70.0 10.0 10.00 1.47 64.2
10 240.9 70.0 100 10.00 1.47 64.2
TEST RESULTS:
Mean freguency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 10.00 %
Mean stress amplitude : 0.147 kPa
Mean phase angle : 64.3 °
Mean complex modulus |G*| - 1.47 kPa
Mean temperature lower plate : 7040 SE
Mean temperature sample : 7020 e
EVALUATION RESULTS:
Number of data points : 10
|G* | /sin(delta) 3 1.63 kPa
Standard deviation : 0.00163 kPa
Median - 1.63 kPa \
Confidence Interval (95%) : 1.63 ... 1.63 kPa |
AASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2.20 kPa /

This sample is found to F A I L at 70.0 °C

Pass/Fail Temperature‘67.2 e




AASHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% rtfo 3.

Data series : 3865 2

Used measuring points t L 8y BT s T 2 B 20

Date of test : 19/10/201%6

Time of test : 15:40:09

Operator : cmf

Sample =~ 30% 3

Remark :

Measuring device : MCR301 SNB0526902; FW3.55; Slot2; Adjd49%2d

Temperature control unit : TU1=P-PTD200+H-PTD120-SN80517412-80520108

Measuring system : PP25/PE-SN17059
Diameter ; 25.03 mm
Gap ; 1.000 mm

MEASURING DATA:

No. Time Temp . Freqg. Deform. | G* | delta

[1] [s] [*C] [rad/s] [%] [kPa] [°]

1 188.3 70.0 10.0 10.00 165 62.3

2 194.1 70.0 10,0 10.00 1.65 62.3

3 200.0 70.0 10.0 10.00 1.65 6253

4 205.8 70:...0 10.0 10.00 1.65 62.3

5 211, 6 70.0 10.0 10.00 1.65 623

6 2175 780 10.0 10.00 1.66 62.3

7 2733 70.0 1020 10.00 1.66 62.3

8 229.2 700 10.0 10.00 1.66 62.3

) 235 .0 70.0 10.0 10.00 1.66 62.3

10 240.9 T0=0 10:0 10.00 1.66 62.3

TEST RESULTS:

Mean frequency : 10.0 rad/s = 1.59 Hz

Mean strain amplitude 3 10.00 %

Mean stress amplitude : 0.166 kPa

Mean phase angle : 62.3 °

Mean complex modulus |G*| g 1.66 kPa

Mean temperature lower plate : 70.0 °C

Mean temperature sample : 70.0 °¢

EVALUATION RESULTS:

Number of data points . 10
|G*|/sin(delta) : 1.87 kPa
) Standard deviation : 0.000898 kPa
Median : 1.87 kPa
Confidence Interval (95%) z Is B s MnsBiniePa
AASHTC T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2.20 kPa

\

This sample is found to F A I L at 70.0 °C

Pass/Fail Temperature 68.4 °C




AASHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% rtfo 3.

Data series : 3865 1

Used measuring points r L2y B I ... 1.2, P20
Date of test : 19/10/2016

Time of test : 15:14% 20

Operator i @t

Sample : + 30898

Remark :

: MCR301 SNB0526902; FW3.55; Slot2; Adj492d
: TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Measuring device
Temperature control unit
Measuring system

Diameter - 25.03 mm
Gap : 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |G*| delta
[1] [s] g o) [rad/s] [%] [kPa] [°]
1 188.0 64.0 10.0 10.00 2,97 59.2
2 193.9 64.0 10.0 10.00 2.587 59,2
3 199.7 64.0 10.0 10.00 2.97 58..2
4 205..5 64.0 10.0 10.00 2. 97 59.2
5 211 .4 64.0 10.0 10.00 2.97 59.2
6 2072 64.0 10. 0 10.00 2, 97 59.2
7 223.1 64.0 10.0 10.00 2.97 549.2
8 228.9 64.0 10. 06 10.00 2 97 59,2
9 234.8 64.0 03N 10.00 2.97 59.2
10 240.6 64.0 10.0 10.00 2.97 59.2
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude 2 10.00 %
Mean stress amplitude : 0.297 kPa
Mean phase angle : 54,2 *
Mean complex modulus |G*| : 2.97 kPa
Mean temperature lower plate . 64.0 °C
Mean temperature sample : 64.0 °C
EVALUATION RESULTS:
Number of data points 5 10
|G*|/sin(delta) : 3.46 kPa
Standard deviation : 0.00150 kPa
Median : 3.46 kPa )
Confidence Interval (95%) > 3.46 ... 3.46 kPa
AASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2.20 kPa

This sample is found to P A S S at’'64.0 °C

If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 64.
Set start temperature of subsequent PAV test to 22 °C.




Tif

AASHTO T315 RTFO

File name

Operator
Sample
Remark

Data series
Used measuring points
Date of test
Time of test

TEST PARAMETERS:

Measuring device
Temperature contrcl unit
Measuring system

Diameter

Gap

MEASURING DATA:

No. Time

[1] « ksl
189.
195,
2015
207 .
213,
29:8%
224.
230.
236,

0 242.

W do U WM

TEST RESULTS:

Mean frequency

Mean strain amplitude
Mean stress amplitude

N WU J0O K Ws G

Temp .

[%&]
64.
64 .
64.
64.
64.
64.
64 .
64.0
64.0
64.0

290 @ &g

Mean phase angle

Mean complex modulus

Freq.
[rad/s]
10.0
1050
10.0
100
10.0
10.0
1050
190
10.0
16 -0

| G* |

Mean temperature lower plate

Mean temperature sample

EVALUATION RESULTS:
Number of data points

|G*|/sin(delta)

Standard deviation
Median

Confidence Interval (95%)
AASHTO T315 RTFO PERFORMANCE CRIT.

C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% rtfo 2.

3865 1

W R R = i
18/10/20
UEwf 347
cmf

TSs 30% 2

MCR301 SNB80526902; FW3.55;
TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25.03
1.000

Deform. | G* |

[%]
10
10.
10
1.0
10.
10.
10.
10.
10
10.

00
00

.00

00
00
00
00
00
00
0o

[kPa]
.83
+B3
.83
.83
.83
.83
B3
.83
.83
.84

NNNMNMNDMNDNDNN N

10.0
10.00
0.283

58.5

2.83

64.0

64.0

10

3.29
0.00298
3.29
3.28

lG*[/sinkéélta)

1

mm
mm

16

RHEOPLUS/32 V3.62 21004242-33025

L 2, B 20

w
o]
o Uooo oo,

rad/s = 1.59 Hz

%

kPa

kPa
°C
(o

kPa
kPa
kPa

3.29 kPa

>= 2.20 kPa

This sample is found to

PASS

at"64.0 °cC

If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 64.

Set start temperature of subsequent PAV test to 22

e L

Slot2; Adj491d




AASHTO T315 RTFO RHEOPLUS/32 V3.

62 21004242-33025

PARAMETERS:

name

series :
measuring points
Date of test

Time of test

Operator

Sample

Remark 2
Measuring device :
Temperature controel unit

Measuring system

TEST
File
Data
Used

C:\Users\usuario\Documents\Anton Paar\Rheoplus\30% rtfo 2.
3865 2

m 2, DRl ..
18/10/2016
15:20:22

cmf

JO% 2

I 2, B 20

MCR301 SN80526902; FW3.55; Slot2; Adj491d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25.03 mm
Gap 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |G*| delta
[1] [s] [°€] [rad/s] [%] [kPa] [°]
1 188.3 70.0 10.0 10.00 1.56 62.8
2 194.1 70.0 10.0 10.00 1.56 62.8
3 200.0 70.0 10.0 10.00 1.56 62.8
= 205.8 70.0 10.0 10.00 1 .56 62.8
5 211.7 70.0 10.0 10.00 1.56 62.8
6 21755 700 10H@ 10.00 1.56 62.8
g 223.3 70.0 10.0 10.00 1.56 62.8
8 229.2 70.0 10.0 10.00 1.56 62.8
9 235.0 70.0 10.0 10.00 1.56 62.8
10 240.9 7050 10.0 10.00 1.56 62.8
TEST RESULTS:
Mean frequency 4 10.0 rad/s = 1.59 Hz
Mean strain amplitude 10.00 %
Mean stress amplitude 0.156 kPa
Mean phase angle 62.8 °
Mean complex modulus |G¥*| 1.56 kPa
Mean temperature lower plate 3 70.0 °C
Mean temperature sample 70.0 °C
EVALUATION RESULTS:
Number of data points 10
|G*| /sin(delta) 1.76 kPa
Standard deviation 0.00156 kPa
Median 1.76 kPa :
Confidence Interval (95%) 1.75 ... 1.76 kPa )
AASHTO T315 RTFO PERFORMANCE CRIT. |G*|/sin(delta) = 2.20 kPa
This sample is found to F A I L at 70.0 °C
== _—== : \ =

\
Pass/Fail Temperature 67.8 °C




AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 %pav.or:

Data series ¢ 3B6S: 6

Used measuring points 2 I @, Btd . £ 2, B 20
Date of test : 07/10/2016

Time of test v BT 102

Operator & cmf

Sample :* 30%

Remark ?

MCR301 SN80526902; FW3.55; Slot3; Adj479%d

Measuring device
TUl=P-PTD200+H-PTD120-SN80517412-80520108

Temperature control unit i

Measuring system : PPO8/PE-SN13071
Diameter : 8.00 mm
Gap ? 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[11 [s] [°C] [rad/s] [%] [kPa] [°]
1 249.6 T0:0 10.0 1.00 1930 25.9
2 255.5 10.0 10.0 1,06 1920 25.9
3 261.3 10.0 10.0 1.00 1920 25.9
4 2671 1:0..:0 100 180 1920 25.9
5 203.0 10..0 1050 1.00 1920 26.0
6 278.8 10.0 10.0 1.00 1920 26.0
7 284.7 100 10.0 L. 00 1920 26.0
8 2905 100 10.0 1.00 1920 26.0
9 296.4 10.0 1050 1.00 1910 26.0
10 302.2 10.0 108D 1.00 1910 26.0
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 19.197 kPa
Mean phase angle : 26.0 °
Mean complex modulus |G*| 2 1920 kPa
Mean temperature lower plate g 10.0 °c
Mean temperature sample : 10.0 °cC
EVALUATION RESULTS:
Number of data points : 10
|G*| sin(delta) : 840 kPa
Standard deviation : 0.565 kPa
Median - 840 kPa
Confidence Interval (95%) : 840 ... 841 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| sin(delta) <= 5000 kPa

This sample is found to P A S S at\10.0 °C




AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 %pav.or:

Data series : 3865 5

Used measuring points £ & 2, P E 2, B 20
Date of test = O/ 1042006

Time of test g LGl i 12

Operator s enf

Sample e 302

Remark :

MCR301 SNB80526902; FW3.55; Slot3; Adj47°d

Measuring device
TU1l=P-PTD200+H-PTD120-SN80517412-80520108

Temperature control unit s

Measuring system : PPOB/PE-SN13071
Diameter : 8.00 mm
Gap 7 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |G*| delta
[11 [s] [°cl [rad/s] [%] [kPa] [°]
1 249.6 13.0 10.0 1.00 1470 26.7
2 255.4 13 40 10.0 1.00 1470 26.7
3 261.3 13,0 1:0:,0 1.00 1470 26.8
4 267 1 13.0 10.0 1:00 1470 26.8
5 2730 iz (o) 10.0 1.00 1470 26.8
6 278.8 1350 1050 1.00 1470 26.8
7 284.% 13.0 10.0 1.00 1470 26.8
8 290.5 1530 19,10 1.00 1460 26.8
9 296.4 13,0 10.0 1.00 1460 26.8
10 302 ,.2 130 10.0 1.00 1460 26.8
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 14.671 kPa
Mean phase angle 5 26.8 °
Mean complex modulus |G*| 5 1470 kPa
Mean temperature lower plate § 13.0 °C
Mean temperature sample 3 13.0 °c
EVALUATION RESULTS:
Number of data points i 10
|G*| *sin(delta) s 661 kPa
Standard deviation $ 0.439 kPa
Median - 661 kPa \
Confidence Interval (95%) : 661 ... 661 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*¥| 'sin(delta) <= 5000 kPa

This sample is found to P A S S at 13.0 °C




AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 %pav.or:

Data series : 3865 4

Used measuring points s 12, P11l sue I Z7 B 20
Date of test ¢ 07/10/2016

Time of test : 1545330

Operator : cmf

Sample ™ 30%

Remark :

MCR301 SN80526902; FW3.55; Slot3; Adj479d
TU1=P-PTD200+H-PTD120-SN80517412-80520108

PP08/PE-SN13071

Measuring device
Temperature control unit
Measuring system

Diameter = 8.00 mm

Gap 2.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. | G* | delta
[1] [s] [°C] [rad/s] [3] [kPal [°]
il 249.6 16.0 10.0 1.00 1120 27 .86
2 255.5 16.0 10.0 1.00 1120 27.6
3 26l.3 16.0 10.0 1.00 1120 27.6
4 267.1 16.0 10.0 1.00 1120 27.6
5 273: 0 1610 1050 1.00 1120 27.7
6 278.8 16.0 10.0 1.00 1110 b2 |
7 284.7 16:10 1050 1.00 1110 2.7
8 290.5 16.0 L8 1.00 1110 2F7
9 296.4 6.0 1050 1.00 1110 27.7
10 3022 16.0 10.0 1.00 1110 207

TEST RESULTS:

Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 11.152 kPa
Mean phase angle : 2.7
Mean complex modulus |G*| : 1110 kPa
Mean temperature lower plate : 16.0 °C
Mean temperature sample : 16.0 °c
EVALUATION RESULTS:
Number of data points 5 10
|G*| sin(delta) H 518 kPa
Standard deviation z 0.365 kPa
Median 5 517 kPa \
Confidence Interval (95%) H 517 ... 518 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| rsin(delta) <= 5000 kPa

This sample is found te P A S S at"16.0 °C




TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 %pav.or:

Data series : 3865 3

Used measuring points 2 L 2, P Ll vou T 2, P 20

Date of test : 07/10/2016

Time of test ¥ 52958

Operator ~: cmf

Sample ™ 30%

Remark 3

Measuring device : MCR301 SNB0526902; FW3.55; Slot3; Adj479d

Temperature control unit TU1=P-PTD200+H-PTD120-SN80517412-80520108

Measuring system : PP08/PE-SN13071
Diameter £ 8.00 mm
Gap : 2.000 mm

MEASURING DATA:

No. Time Temp. Freq. Deform. | 67| delta

[1] [s] [°C) [rad/s] [%] [kPa] [°]

1 249.6 19.0 10.0 1.00 844 28.5

2 255.5 190 10.0 1.00 843 28.5

3 261.3 19.0 10.0 1,00 843 28.6

4 267.1 19.0 10.0 1.00 842 28.86

5 273.0 19.0 10.0 1.00 842 28.6

6 278.8 192:0 10.0 1.00 841 28.6

7 284.7 19..0 10.0 1.00 840 28.6

8 290.5 19.0 10.0 1.00 840 28.6

9 296.4 19.0 10.0 1.00 840 28.6

10 302.2 19.0 10.0 1.00 839 28.6

TEST RESULTS:

Mean frequency : 10.0 rad/s = 1.59 Hz

Mean strain amplitude 2 1.00 %

Mean stress amplitude : 8.415 kPa

Mean phase angle : 28.6 °

Mean complex modulus |G*| 3 841 kPa

Mean temperature lower plate H 19.0 °¢

Mean temperature sample - 19.0 °c

EVALUATION RESULTS:

Number of data points £ 10
|G*| *sin(delta) s 402 kPa

Standard deviation : 0.301 kPa

Median : 402 kPa :

Confidence Interval (95%) 3 402 ... 403 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*] 'sin(delta) <= 5000 kPa

7777777 ‘\ —_——

This sample is found to P A 8§ § at 19.0 °C
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AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 %pav.or:
Data series 3865 2

Used measuring points : B2 B IT ., T2, P .20

Date of test 07/10/2016

Time of test 15:13:39

Operator cmf

Sample ™N30%

Remark :

: MCR301 SNB0526902; FW3.55; Slot3; Adj479d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Measuring device
Temperature control unit
Measuring system :

Diameter 8.00 mm
Gap 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
1 249.6 22.0 10.0 1.00 629 29.5
2 255.5 22 .0 10.0 1.00 628 29.6
3 261.3 22.0 10.0 1., 00 628 296
4 267.1 22.0 1050 1.00 627 29.6
5 273.0 22.0 10.0 1.00 627 29.6
6 278.8 22.0 10.0 1.00 627 29.6
7 284.7 22.0 10.0 1.00 626 29.6
8 290.5 22.0 10.0 1.00 626 29.6
9 296.4 22.0 10.0 1.00 626 29.6
10 302.2 22.0 10.0 1.00 625 286
TEST RESULTS:
Mean frequency 10.0 rad/s = 1.59 Hz
Mean strain amplitude 1.00 %
Mean stress amplitude 6.270 kPa
Mean phase angle g 29.6 °
Mean complex modulus |G¥*| 2 627 kPa
Mean temperature lower plate 22.0 °C
Mean temperature sample : 22.0 °¢g
EVALUATION RESULTS:
Number of data points : 10
|G*| ‘sin{delta) 310 kPa
Standard deviation 0.252 kPa
Median 310 kPa \
Confidence Interval (95%) 309 310 kPa

AASHTO T315 PAV PERFORMANCE CRIT. IG*| -sin(delta) <= 5000 kPa

N
T

at agnn g

This sample is found to

PASS
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AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name

5

C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 %pav.or:

Data series : 3865 1

Used measuring points : I 2, B 1l s T Z; B BD
Date of test : 07/10/2016

Time of test s 14 344 157

Operator .. cmf

Sample N 30%

Remark :

MCR301 SNB80526902; FW3.55; Slot3; Adj479d

Measuring device
TUl=P-PTD200+H-PTD120-SN80517412-80520108

Temperature control unit

Measuring system : PP0B/PE-SN13071
Diameter H 8.00 mm
Gap : 2.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. |G*| delta
(11 [s] [°c] [rad/s] [%] [kPa] [®]
1 249.6 25.0 10.0 1.00 451 31.0
2 255.5 25.0 10.0 1.00 451 31.0
3 2861..3 25.0 10.0 1.00 451 31.0
4 267.1 25,0 10.0 1.00 451 31.1
=] 273.0 25.0 10.0 1.00 451 31,1
6 278.8 25,0 100 1.00 450 31.1
7 284.7 25.0 10.0 1.00 450 31:1
8 290.5 25.0 10.0 1.00 450 31.1
9 296.4 25.0 10.0 1.00 450 31.1
10 302.2 25.0 10.0 1.00 450 i .
TEST RESULTS:
Mean frequency ; 10.0 rad/s = 1.59 Hz
Mean strain amplitude g 1.00 %
Mean stress amplitude E 4.505 kPa
Mean phase angle : i i s
Mean complex modulus |G*| s 450 kPa
Mean temperature lower plate = 25,0 e
Mean temperature sample : 250 %
EVALUATION RESULTS:
Number of data points 0 10
|G*| -sin(delta) < 232 kPa
Standard deviation : 0.103 kPa
Median : 232 kPa \
Confidence Interval (95%) : 232 ... 233 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| ‘sin(delta) <= 5000 kPa

This sample is found to P A S § at 25.0 °C




Vir§
AASHTO T315 RTFO

TEST
File
Data
Used

PARAMETERS :

name

series

measuring points

Date of test

Time of test

Operator

Sample

Remark ’
Measuring device :
Temperature control unit

Measuring system

Diameter

Gap £
MEASURING DATA:
No. Time Temp . Freq. Deform.
[1] -Ls] [°C] [rad/s] %]
1 189.3 64.0 10.0 10.00
2 195.2 64.0 10.0 10.00
3 201.0 64.0 100 10.00
4 206.8 64.0 10.0 10.00
5 212 64.0 10.0 10.00
6 218.5 64.0 10.0 10.00
7 224 .4 64.0 10.0 10.00
8 2302 64.0 10.0 10.00
9 236,0 64.0 10.0 10.00
10 241.9 64.0 10.0 10.00
TEST RESULTS:
Mean frequency
Mean strain amplitude
Mean stress amplitude
Mean phase angle
Mean complex modulus |G*|

Mean
Mean

temperature lower plate
temperature sample

EVALUATION RESULTS:
Number of data points
|G*|/sin(delta)

Standard deviation

Median

Confidence Interval (95%)
AASHTO T315 RTFO PERFORMANCE CRIT.

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865 OR RTI
3865 OR RTFO 1
T 2, BLl. ... I
16/09/2016
L0+55+36

JM Vieg

3865 OR RTFO

2, B 20

MCR301 SNB0526902; FW3.55; Slot2; Adj458d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-5N17059

25.03 mm
1.000 mm

| G* | delta
[kPa] [°]
3.40 75.4
3.40 75.4
3.40 75.4
3.40 75.4
3.39 75,4
3.39 75.4
3.39 75.4
3.39 754
3.39 75.4
3.39 75.4
10.0 rad/s = 1.59 Hz
10.00 %
0.339 kPa

75.4 °

3.39 kPa

64, 0 °¢

64,0 2@

10
3.51 kPa
0.001692 kxPa

3.51 kPa -
3.51 3510 kPa

|G*|/sin(delta) >»= 2.20 kPa

at 64.0 °Cc ~

If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value 1s 64.

Set start temperature of subsequent PAV test to 22

¥g.,




Vies
AASHTO T315 RTFO RHEQOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name :
Data series : 3865 @R REFO M2

Used measuring points ¢ L 2z P11 ... T 2;, B 20
Date of test : 16/09/2016
Time of test 3 Jlsl2=15
Operator : JM Viry
Sample : 3865 GR RTFO
Remark :
Measuring device : MCR301 SN80526902; FW3.55; Slot2; Adj458d
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
Measuring system : PP25/PE-SN17059
Diameter : 25.03 mm
Gap : 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. [G* | delta
[11 [s] (C [rad/s] [%] [kPa] [°]
L 188.2 70.0 10.0 10.00 1.65 78.6
2 194 .1 70.0 10.0 10.00 1.65 78.6
3 199:9 70.0 10.0 10.00 1.65 78.6
4 205.8 70.0 10.0 10.00 1.65 78.6
5 211.6 70.0 10.0 10.00 1.65 78.6
6 217. 5 70..0 10.0 10.00 1.65 78.6
7 223.3 70.0 10.0 10.00 1.65 78.6
8 229.1 70.0 10.0 10.00 1.65 78.6
9 235.0 70.0 10.0 10.00 1565 78.6
10 240.8 70.0 10.0 10.00 1.65 78.6
TEST RESULTS:
Mean frequency 3 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 10.00 %
Mean stress amplitude : 0.165 kPa
Mean phase angle : 78.6 °
Mean complex modulus |G*| £ 1.65 kPa
Mean temperature lower plate H 0. 0 7
Mean temperature sample : 70,08 °¢
EVALUATION RESULTS:
Number of data points : 10
|G*|/sin(delta) : 1.68 kPa
Standard deviation : 0.000210 kPa
Median : 1.68 kPa s
Confidence Interval (95%) $ 1.68: .:: 68 kPa -~
AASHTO T315 RTFO PERFORMANCE CRIT. : |G*|/sin(delta) >= 2.20 kPa

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865 OR RTI
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AASHTO T315 RTFO RHEOPLUS/32 V3

.62 21004242-33025

PARAMETERS:

name

series

measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

TEST
File
Data
Used

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865 OR RTI
3865 OR RTFO 2

T2, P11 ... I 2, P 20
16/09/2016

v Llz12:15

s JM /(5’“"

: 3865 OR RTFO

MCR301 SNB0526902; FW3.55; Slot2; Adj458d
: TUl=P-PTDZ200+H-PTD120-SN80517412-80520108
: PP25/PE-SN17059

Diameter 25.03 mm
Gap ’ 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |[G*| delta
[1]1 [s] [°C] [rad/s] [%] [kPa] [°]
1 188.2 70.0 10.0 10.00 1.65 78.6
2 194.1 70.0 10.0 10.00 1.65 8.6
3 199.9 700 10.0 10.00 1.65 78.6
4 205.8 70.0 10.0 10.00 1.65 78.6 |
5 211.6 70.0 10.0 10.00 1.65 78.6
6 217.5 70.0 10.0 10.00 1.65 78.6 |
7 223.3 70.0 10.0 10.00 1.65 78.6 |
8 229.1 70.0 10.0 10.00 1.65 78.6 l
9 235.0 70.0 10.0 10.00 1.65 78.6
10 240.8 70.0 10.0 10.00 1.65 78.6
TEST RESULTS:
Mean frequency 3 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 10.00 %
Mean stress amplitude : 0.165 kPa
Mean phase angle 78.6 °
Mean complex modulus |G¥*| 1.65 kPa
Mean temperature lower plate 70,026
Mean temperature sample : 70.8 €
EVALUATION RESULTS:
Number of data points 10
|G*|/sin(delta) 1.68 kPa
Standard deviation 0.000210 kPa
Median 1.68 kPa rd
Confidence Interval (95%) 1.68 1.68 kPa e

AASHTO T315 RTFO PERFORMANCE CRIT.

|G*|/sin(delta) >= 2.20 kPa

This sample is found to

at 70.00 g

FATITL

Pass/Fail Tempe

rature 67.8 °c




rircom
AASHTO T315 PAV

RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name

Data series

Used measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3864 OR OR
3864 OR OR PAV 1

12, P11 E 2, B 20
19/09/2016

15:11317

CMF  Vity Osf @av

3864 OR OR PAV

MCR301 SN80526%902; FW3.55; Slot3; Adj462d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Diameter 8.00 mm
Gap 2.000 mm

MEASURING DATA:

No. Time Temp. Freq. Deform. |G*| delta

[1] [s] [°C] [rad/s] [%] [kPa] [°]

1 249.3 25,10 1.0 1.00 2280 40.9

2 2552 2550 10.0 1.00 2280 40.9

3 261.0 2510 1.0...0 1.00 2280 41.0

4 266.9 25:0 10.0 100 2280 41.0

5 22 25,0 10.0 1.00 2280 41.0

6 278.5 2550 10.0 I 00 2280 41.0

7 284.4 25.0 10.0 1.00 2280 41.0

8 290.2 25.0 10.0 1.00 2280 41.0

9 296.1 25.0 10.0 1.00 2280 41.0

10 301.9 25.0 10,0 1.00 2280 41.0

TEST RESULTS:

Mean frequency 10.0 rad/s = 1.59 Hz

Mean strain amplitude : 1.00 %

Mean stress amplitude : 22.819 kPa

Mean phase angle 4 41.0 °

Mean complex modulus |G¥*| 2280 kPa

Mean temperature lower plate 25.0 ¢

Mean temperature sample 25.0 7C

EVALUATION RESULTS:

Number of data points 10

|G*| -sin(delta) 1500 kPa
Standard deviation 0.338 kPa
Median 1500 kPa P
Confidence Interval (95%) 1500 1500 kPa

AASHTO T315 PAV PERFORMANCE CRIT.

|G*| 'sin(delta) <= 5000 kPa

This sample is found to

atylBW0 °g 7

PASS




vi'e
AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name
Data series

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3864 OR OR
3864 OR OR PAV 3

Used measuring points ! E B B A4 I. 2, P 20
Date of test : 19/09/2016

Time of test : 15:43:46 !
Operator : CME  uirpem erigmd fov
Sample : 3864 OR OR PAV

Remark

MCR301 SNB80526902; FW3.55; Slot3; Adjde62d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Measuring device
Temperature control unit
Measuring system

Diameter 8.00 mm
Gap 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |G*| delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
il 250.9 19.0 10.0 1.00 5050 37.1
2 256:7 19.0 10.0 1.00 5050 3751
2 262.6 19..0 10.0 1.00 5050 39 L
4 268.4 19:0 10.0 1.00 5040 31
5 274.2 19.0 10.0 1.00 5040 37.1
6 280.1 12.0 10.0 1.00 5040 37.1
7 285.9 19.0 10.0 1.00 5040 F i
8 291.7 19.0 10.0 1.00 5040 7.2
9 297.6 19.0 10.0 1.00 5030 37 .2
10 303.4 19.0 10.0 1.00 5030 37
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 50.419 kPa
Mean phase angle : 37.1 °
Mean complex modulus |G*| : 5040 kPa
Mean temperature lower plate : 19.0 °c
Mean temperature sample : 19.0 °C
EVALUATION RESULTS:
Number of data points 2 10
|G*| *sin(delta) : 3040 kPa
Standard deviation : 1.73 kPa P
Median : 3040 kPa :
Confidence Interval (95%) : 3040 ... 3040 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| 'sin(delta) <= 5000 kPa

Il
Il
Il

This sample is found to P A S S at 19.0 °C
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AASHTO T315 PAV

RHEOPLUS/32 V3.62 21004242-33025

TEST
File
Data
Used
Date
Time

PARAMETERS :

name

series
measuring points
of test

of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3864 OR OR

3864 OR OR PAV 4
I9, P11 ... T 2, P 20
19/09/2016
15559 #29,
CMF  visges 8
3864 OR OR PAV

env

: MCR301 SN80526902; FW3.55; Slot3; Adjde2d

TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP0O8/PE-SN13071

Diameter 8.00 mm
Gap 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[1] [s] [*€1] [rad/s] [%] [kPa] )
il 250.9 16.0 10.0 1.00 7320 35.3
2 256.7 16.0 10.0 1.00 7320 353
3 262.5 16.0 10.0 1.00 7310 35.4
4 268.4 16.0 10.0 1.00 7310 35:4
5 254, 2 16.0 10.0 1.00 7310 35.4
6 280.1 16.0 10.0 1.00 7300 35.4
7 285.9 16.0 10.0 1.00 7300 35.4
8 2093 .7 16.0 10.0 1.00 7300 35.4
9 297.6 16.0 10.0 L. 00 7290 35.4
10 303.4 16.0 10.0 1.00 7290 35.4
TEST RESULTS:
Mean frequency 10.0 rad/s = 1.59 Hz
Mean strain amplitude 1.00 %
Mean stress amplitude 73.069 kPa
Mean phase angle 35.4 <
Mean complex modulus |[G*| 7310 kPa
Mean temperature lower plate 16.0 °g
Mean temperature sample 16.0 °@
EVALUATION RESULTS:
Number of data points 10
|G*| 'sin(delta) 4230 kPa
Standard deviation 1.86 kPa
Median 4230 kPa .
Confidence Interval (95%) 4230 ... 4230 kPa

AASHTO T315 PAV PERFORMANCE CRIT.

|G*| -sin(delta) <= 5000 kPa

This sample is found to

E.aws 5 at 0 B -




rie
AASHTO T315 PAV

PARAMETERS:

name

series

measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

TEST
File
Data
Used

Diameter

Gap
MEASURING DATA:
No. Time Temp. Freq.
[1] [s] [°C] [rad/s]
ik 2509 13,0 10.0
2 2586.7 13.0 10.0
3 2625 13.0 10.0
4 268.4 130 10.0
5 274.,2 13.0 10.0
6 280.1 13 .0 10.0
7 285.9 13.0 10.0
8 20817 13.0 10.0
9 2897.86 13.0 10.0
10 303.4 1310 10.0
TEST RESULTS:
Mean frequency
Mean strain amplitude
Mean stress amplitude
Mean phase angle
Mean complex modulus |[G*|
Mean temperature lower plate
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*| ‘sin(delta)

Standard deviation

Median

Confidence Interval
AASHTO T315

(95%)

PAV PERFORMANCE CRIT.

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3864 OR OR
3864 OR OR PAV 5

I2, P11 I 2,
19/09/2016
lerlhel6

cMF i 3 ol_;&m e
3864 OR OR PAV

P 20

MCR301 SNB0526902; FW3.55; Slot3; Adj462d
TU1l=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

8.00 mm
2.000 mm ‘
|
Deform. | G* | delta
(%] [kPa] [°]
1.00 10400 33.8
1.00 10400 33.8
1.00 10400 33.8
1.00 10400 33.8
1.00 10400 33.9
1.00 10400 33.9
1.00 10400 33.89
1.00 10400 33.09
1..80 10400 33.9
1:00 10400 33.9
10.0 rad/s = 1.59 Hz
1.00 %
103.878 kPa
33.9 °
10400 kPa
13,00 2¢
13.0 &
10
5790 kPa
1.56 kPa
5780 kPa 7
5780 5790 kPa

|G*| ‘sin(delta) <= 5000 kPa

This sample is found t

e}




{/{‘,—‘fw Chrova
AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865 OR OR.

Data series : 3865 OR OR 1

Used measuring points P L2y B AN e T2 P20
Date of test : 20/09/2016

Time of test 5 15225553

Operator : CMF Vizgun

Sample : 3865 OR OR

Remark 4

MCR301 SN80526902; FW3.55; Slot2; Adj463d

Measuring device
TU1=P-PTD200+H-PTD120-SN80517412-80520108

Temperature contrcl unit

Measuring system : PP25/PE-SN17059
Diameter § 25.03 mm
Gap : 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[1] [s] [FE] [rad/s] [%] [kPa] [°]
1 145:2 64.0 10.0 12.00 1.29 82.4
2 147 .1 64.0 10.0 1200 1.29 82.4
3 149.1 64.0 10.0 12.00 1.29 82.4
4 1510 64.0 10.0 12.00 1.29 82.4
5 153.0 64.0 10.0 12.00 1.29 82.4
6 154.9 64.0 160 12 .00 1.29 82.4
7 156.9 64.0 10.0 12.00 1.28 82.4
8 158.8 64.0 10.0 12.00 1:29 82.4
9 160.8 64.0 10.0 12.00 1.29 82.4
10 16Z:7 64.0 10.0 12.00 1.29 82.4
TEST RESULTS:
Mean frequency i 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 12.00 %
Mean stress amplitude : 0.154 kPa
Mean phase angle 2 82.4 °
Mean complex modulus |G*| : 1.29 kPa
Mean temperature lower plate : 64.0 °C
Mean temperature sample i 64.0 °C
EVALUATION RESULTS:
Number of data points g 10
|G*| /sin(delta) - 1.30 kPa
Standard deviation : 0.000542 kPa
Median z 1.30 kPa
Confidence Interval (95%) £ 1.30 <. BEBOgERE~
AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa

This sample is found to P A S 8 at 64.0 °C

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 64.
Set start temperature of subsequent RTFO test to 64 °C.




Gl

l/l‘g AN
AASHTO T315 Original Binder

PARAMETERS:

name

series

measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

TEST
File
Data
Used

Diameter

Gap
MEASURING DATA:
No. Time Temp . Efed.
[11 [s] [°C] [rad/
il 145.4 7028 10.0
4 147.4 70. 0 10.0
3 149.3 70.0 10.0
4 15718 T8 O 10.0
5 153.2 70,0 10.0
6 155:2 700 108
7 115,297 o 70.0 10.0
8 1591 70.0 10.0
9 161..0 70.0 10.0
10 163.0 70.0 10.0
TEST RESULTS:
Mean frequency
Mean strain amplitude
Mean stress amplitude
Mean phase angle
Mean complex modulus |G*|
Mean temperature lower plate
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*|/sin(delta)
Standard deviation
Median
Confidence Interval (95
AASHTO T315 ORIG. BINDER PER

C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865 OR OR.
3865 OR OR 2

I2 B1l ... I2, P30
: 20/09/2016
& Loz agelb ;
: CMF /
/ P
3865 OR OR /¥ 3o
: MCR301 SN80526902; FW3.55; Slot2; Adj463d

TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25.03 mm
1.000 mm
Deform. | G* | delta
sl [%] [kPa] [°]
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
12.00 0.618 84.5
10.0 rad/s = 1.59 Hz
12.00 %
0.074 kPa
4.5 °
0.618 kPa
700 “¢
TO 0 00
10
0.621 kPa
0.000104 kPa
0.621 kPa 7 )
%) : 0:.621 ... B:621 kPa =
F. CRIT.: |G*|/sin(delta) >= 1.00 kPa

This sample is fou

nd te FAIT atPi.0 °¢ .-




[~

AASHTO T315 Original Binder

RHEOPLUS/32 V3.62 21004242-33025

TEST
File
Data
Used
Date
Time

PARAMETERS :

name

series
measuring points
of test

of test

Operator &

Sample

Remark

‘Measuring device
Temperature control unit
Measuring system :

C:\Users\usuario\Documents\Anton Paar\Rheoplus\0%.orx
3865 1

I 2, P11 ... I 2; P 20

05/10/2016

10:49:04

CMF X

02 c{glmmﬂ

MCR301 SN80526902; FW3.55; Slot2; Adj477d

TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter

Gap
MEASURING DATA:
No. Time Temp Freq. Deform.
[1] [s] e [rad/s] [%]
1 146.5 64.0 16:.8 12.00
2 148.4 64.0 10.0 12.01
3 150.4 64.0 10.0 12 .00
4 152.3 64.0 10.0 12.00
5 154.3 64.0 10.0 1207
6 1562 64.0 10.0 11...99
i 158. 2 64.0 10.0 12.01
8 160.1 64.0 10.0 12.00
9 162 1 64.0 10.0 12,01
10 164.0 64.0 1040 12.00
TEST RESULTS:
Mean frequency
Mean strain amplitude
Mean stress amplitude :
Mean phase angle :
Mean complex modulus |G*| g
Mean temperature lower plate s
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*|/sin(delta)
‘ Standard deviation
Median
Confidence Interval (95%)

25.03 mm
1.000 mm
|G* | delta
[kPal g
19.5 61.1
19.5 61.1
19.5 61.1
19.5 61.1
19.5 61.1
19.5 61.1
19.5 61.1
19.5 61.1
19.5 61.1
19.5 61.1
10.0 rad/s = 1.59 Hz
12.00 %
2.340 kPa
61.1 °
19.5 kPa
64.0 °C
a0 P
10
22.3 kPa
0.0333 kPa
22.3 kPa
22.2 22.3 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.:

|G*|/sin(delta) >= 1.00 kPa

passes, the starting performance grade for RTFO test is 64.
Set start temperature of subsequent RTFO test to 64 °C.




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\ORIGINAL 0¢

Data series : ORIGINAL 0% 1

Used measuring points : I 2, PIL ... T 2, P 20
Date of test : 27/09/2016

Time of test ¢ 15518857

Operator « JH.M

Sample ™\ ORIGINAL 0%

Remark :

MCR301 SN80526902; FW3.55; Slot2; Adj470d

Measuring device
TU1=P-PTD200+H-PTD120-SN80517412-80520108

Temperature ceontrol unit

Measuring system : PP25/PE-SN17059
Diameter :  '25.03 mm
Gap : 1.000 mm

MEASURING DATA:

No. Time Temp . Freq. Deform. |G*| delta

[11 [s] [*€] [rad/s] [%] [kPa] [°]

1 146.5 64.0 10.0 12.00 18.9 61.7

2 148.4 64.0 10.0 12.00 18.9 & 61.7

3 150.4 64.0 10.0 12.00 18.9 61..7

4 152% 3 64.0 10.0 12.00 18.8 61.7

5 154.3 64.0 10.0 12.00 18.8 61:7

6 156.2 64.0 1050 12.00 18.8 61.7 v

7 158.2 64.0 10.0 12. 60 18.8 61l:7

8 160.1 64.0 10.0 12.00 18.8 61.7 f

9 162 .1 64.0 10.0 12.00 18.8 61.7

10 164.0 64.0 10.0 1.2. B0 18.8 61.7

TEST RESULTS: :

Mean freguency : 10.0 rad/s = 1.59 Hz

Mean strain amplitude : 12.00 %

Mean stress amplitude : 2.261 kPa

Mean phase angle z Bl #

Mean complex modulus |G¥*| : 18.8 kPa

Mean temperature lower plate 3 64.0 °C

Mean temperature sample : 64.0 °C

EVALUATICON RESULTS:

Number of data pointg | ¢ 10
|G*|/sin(delta) ¥ : 21.4 kPa
Standard deviation : 0.0267 kPa
Median 3 21.4 kPa
Confidence Interval (95%) s 21.4 ..M21.4 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa I

This sample is found to P A S S at“4.0 °C {
|

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 64.
Set start temperature of subsequent RTFO test to 64 °C.




-

AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\ORIGINAL O0f¢

Data series : ORIGINAL 0% 2

Used measuring points : L 2, B A1 s+ 1.2, B 20
Date of test : 27/09/2016

Time of test ¢ 15:389:28

Operator ~ JH:M

Sample N ORIGINAL 0%

Remark
Measuring device
Temperature control unit

MCR301 SN80526902; FW3.55; Slot2; Adj470d
TU1=P-PTD200+H-PTD120-SN80517412-80520108

Measuring system : PP25/PE-SN17059
Diameter H 25.03 mm
Gap H 1.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. [G* | delta
[1] [s] [°c] [rad/s] [%] [kPa] [°]
1 146.8 70.0 10.0 12.00 9.80 65.0
Z 148.7 70.0 10.0 12.00 9,79 65.0
3 150.7 70.0 10.0 12.00 9.79 65.0
= 152 6 70.0 10.0 12.00 9.79 65.0
5 154.5 70.0 10.0 12.00 9.:79 65.0
6 156..5 70.0 10.0 12.00 9.79 65.0
7 158.4 70.0 10.0 12.00 9.79 65.0
8 160.4 70.0 1¢.0 12, 08 9.79 65.0
9 162 .3 70.0 10.0 12.00 9.789 65.0
10 164.3 70.0 10.0 1.2 00 9.79 65.0
TEST RESULTS:
Mean frequency - 10.0 rad/s = 1.59 Hz
Mean strain amplitude 3 12.00 %
Mean stress amplitude H 1.175% kPa
Mean phase angle : 65.0 °
Mean complex modulus |[G*| i 9.79 kPa
Mean temperature lower plate : 70.0 *C
Mean temperature sample : 70.0 °C
EVALUATION RESULTS:
Number of data points : 10
|G*|/sin (delta) : 10.8 kPa
Standard deviation : 0.00405 kPa ™\
Median - 10.8 kPa
Confidence Interval (95%) £ 108 .. 10.8 kPa
AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa

This sample is found to P A S S at>70.0 °C

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 70.
Set start temperature of subseguent RTFO test to 70 °C.




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\0%.orx

Data series 1 3B65 2

Used measuring points v« I 2 P11 ...7L.2 P 20
Date of test : 05/10/2016

Time of test 3 1lelDe17

Operator .+ CMF

Sample NO0% ony (n—-R

Remark 3

MCR301 SN80526902; FW3.55; Slot2; Adj477d

Measuring device
TUl=P-PTDZ200+H-PTD120-SN80517412-80520108

Temperature control unit

Measuring system : PP25/PE-SN17059
Diameter : 25.03 mm
Gap : 1.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. |G*| delta
[1] [s] [°C] [rad/s] 3] [kPa] [°]
1 146.7 70.0 10.0 11.99 10.3 64.1
2 148.7 70.0 10.0 12.01 10.3 64.2
3 150.6 70.0 10.0 11.99 10.3 64.2
4 152. 6 70.0 10.0 12.01 10.3 64.2
5 1.58:.:5 70.0 10.0 12.00 10.3 64.2
6 156.5 700 10.0 12.00 10.2 64.2
7 158.4 70.0 10.0 12.00 10,2 64.2
8 160.4 70.0 10.0 12.01 10.2 64.2
9 162.3 70.0 10.0 11..99 10.2 64.2
10 164.3 70.0 10.0 12.01 102 64.2
TEST RESULTS:
Mean frequency z 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 12.00 2
Mean stress amplitude : 1.230 kPa
Mean phase angle : 64.2 °
Mean complex modulus |G*| 2 1.0..3" kPa
Mean temperature lower plate z A0 08 SE
Mean temperature sample 5 7020 °C

EVALUATION RESULTS:

Number of data points 3 10
|G*|/sin(delta) s 11.4 kPa
Standard deviation : 0.00726 kPa
Median : 11.4 kPa
Confidence Interval (95%) : 11.4 ... 11.4 kPa

AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa

This sample is found to P A S S at 70.0 °C

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 70.
Set start temperature of subsequent RTFO test to 70 °C.




AASHTO T315 Original Binder RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\0%.orx

Data series s 3885 3

Used measuring points : T 2p P OT I 2, B 20
Date of test : 05/10/2016

Time of test s 11:25:49

Operator : CMF s f

Sample L1 ol =2

Remark :

: MCR301 SN80526902; FW3.55; Slot2; Adj477d

Measuring device :
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108

Measuring system : PP25/PE-SN17059
Diameter : 25.03 mm
Gap ¢ 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |[G*| delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
1 146.7 76.0 10.0 12.00 5.34 67.7
2 148.7 76.0 10.0 12.00 5.34 67.7
3 150.6 76.0 10.0 12...08 5.34 677
4 152.6 76.0 10.0 12.00 5.34 67.7
5 154.5 76.0 10.0 12.00 5.34 67.7
6 156.5 76.0 10.0 12.00 5 .34 67. 7
7 158.4 76.0 10.0 12.00 5,34 67.7
8 160.4 76.0 10.0 12.00 5..34 67.7
9 162.3 76.0 10.0 12.00 5.34 67.7
10 164.3 76.0 10.0 12.01 534 67 .7
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude H 12.00 %
Mean stress amplitude : 0.641 kPa
Mean phase angle : 67.7 °
Mean complex modulus |G*| - 5.34 kPa
Mean temperature lower plate ; 6.0 °C
Mean temperature sample : TBmbnC
EVALUATION RESULTS:
Number of data points : 10
|G*| /sin(delta) : 5.77 kPa
Standard deviation : 0.000567 kPa
Median : 5.77 kPa,
Confidence Interval (95%) s ST « =" 8l kBPa
AASHTO T315 ORIG. BINDER PERF. CRIT.: |G*|/sin(delta) >= 1.00 kPa

This sample is found to P A S S a% 76.0 °C

If this is the highest tested Original Binder temperature which
passes, the starting performance grade for RTFO test is 76.
Set start temperature of subsequent RTFO test to 76 °C.

E




AASHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name : C:\Users\usuario\Documents\Anton Paar\Rheoplus\rtfo %.orx
Data series : Grading: RTFO RESIDUE 160923 1016 1
Used measuring points : L. 2, P LT ... L2, F.208
Date of test : 23/09/2016
Time of test i 10:16:48
Operator <f cmf
Sample ~ tEfe 9%
Remark :
Measuring device : MCR301 SN80526902; FW3.55; SlotZ; Adj465d
Temperature control unit : TUl=P-PTD200+H-PTD120-5SN80517412-80520108
Measuring system PP25/PE-SN17059
Diameter 25.03 mm
Gap 1.000 mm
MEASURING DATA:
No. Time Temp. FEed; Deform. [G*| delta
[L]  [s] E] [rad/s] [%] [kPa] [°)
1 189.3 64.0 10.0 10.00 37.3 55.0
2 195.2 64.0 10.0 10.00 37 -3 55,0
3 201.0 64.0 1010 10.00 37.2 55.0
4 206.8 64.0 10,0 10.00 37 2 55.1
5 212.7 64.0 10.0 10.00 37.2 55.1
6 218.5 64.0 10.0 10.00 37:2 55.1
7 224 .4 64.0 10.0 10.00 372 55.1
8 23052 64.0 10.0 10.00 37.2 55.1
9 236.0 64.0 10.0 10.00 37.2 55,1
10 241.,9 64.0 10.0 10.00 37.2 55,
TEST RESULTS:
Mean frequency 10.0 rad/s = 1.59 H=z
Mean strain amplitude 10.00 %
Mean stress amplitude 3.722 kPa
Mean phase angle 5b.1 *
Mean complex modulus |G*| 37.2 kPa
Mean temperature lower plate 64.0 °C
Mean temperature sample 64.0 °C
EVALUATION RESULTS:
Number of data points 10
|G*| /sin(delta) 45.4 kPa
Standard deviation 0.0641 kPa
Median 45.4 kPa ™
Confidence Interval (95%) 45.3 ... 45.4 kPa

AASHTO T315 RTFO PERFCRMANCE CRIT.

|G* | /sin(delta) >= 2.20 kPa

This sample is found to

If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 64.
Set start temperature of subsequent PAV test to 22 °C.




AASHTO T315 RTEFO RHEOPLUS/32 V3.62 21004242-33025

TEST
File
Data
Used
Date
Time

PARAMETERS :

name

series
measuring points
of test

of togt

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

3

C:\Users\usuario\Documents\Anton Paar\Rheoplus\rtfo %
Grading: RTFO RESIDUE 160923 1033 1

E 2, B A% ;.. T2, B 20

23/09/2016

10333327

cmf

\ BEfe @%

MCR301 SNB0526902; FW3.55; Slot2; Adj465d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Diameter 25.03 mm
Gap 1.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. |[G*| delta
[1] [s] [*€) [rad/s] [%] [kPa] [°]
1 189.6 70...0 10.0 10.00 20.9 57. 3
2 195.4 70.0 10.0 10.00 20.9 LY
3 201.3 70.0 10.0 10.00 20.9 57.4
4 207.1 70.0 10.0 10.00 20.9 57.4
5 212.9 70.0 10.0 10.00 20.9 57.4
6 218.8 70.0 100 10.00 20.9 57.4
7 224.6 700 10.0 10.00 20.9 57.4
8 230.5 70.0 10.0 10.00 20.9 57.4
9 2363 70.0 100 10.00 208 57.4
10 242 .1 70 O 10.0 10.00 20.9 57.4
TEST RESULTS:
Mean frequency z 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 10.00 %
Mean stress amplitude 2.091 kPa
Mean phase angle 57.4 ®
Mean complex modulus |G*| 20.9 kPa
Mean temperature lower plate 700 T
Mean temperature sample F0,00 %¢
EVALUATION RESULTS:
Number of data points : 10
|G*| /sin(delta) : 24.8 kPa
Standard deviation : 0.0132 kPa
Median 24.8 kPa
Confidence Interval (95%) 24.8 ... 24.8 kPa

AASHTO T315 RTFO PERFORMANCE CRIT.

[G*|/sin(delta) >= 2.20 kPa

This sample is found to

PASS at\"ﬁo.o #e

If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value is 70.

Set start temperature of subsequent PAV test to 28 °C.

L. Orx




AASHTO T315 RTFO RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:
File name
Data series

[}

C:\Users\usuario\Documents\Anton Paar\Rheoplus\rtfo %.orx
Grading: RTFO RESIDUE 160923 1050 1

Used measuring points : 0 2, P 11 I 2; P 20
Date of test : 23/09/2016

Time of test r 10250423

Operator : EBrif

Sample ™ rtfo 0%

Remark :

: MCR301 SN80526902; FW3.55; Slot2; Adjd65d
TUl=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

Measuring device
Temperature control unit
Measuring system H

Diameter : 25.03 mm

Gap g 1.000 mm
MEASURING DATA:
No. Time Temp . Preg. Deform. | G* | delta
LS s [°C] [rad/s] [%] [kPa] [°]
1 189.6 76.0 105 0 10.00 11 .5 60.4
2 195.4 76.0 10.0 10.00 11.5 60.4
3 2013 760 10.0 10.00 17 .5 60.4
4 201 16.,.0 100 10.00 11.5 60.4
5 21350 76.0 10.0 10.00 1T 5 60.4
6 218.8 76.0 19,0 10.00 11.5 60.4
7 224.7 760 10.0 10.00 1.5 60.4
8 230.5 760 10 .0 10.00 11...5 60.4
9 236:3 76.0 10.0 10.00 00 195 60.4
10 242 .2 76.0 10.0 10.00 11.:5 60.4
TEST RESULTS:
Mean freguency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude £ 10.00 %
Mean stress amplitude : 1.154 kPa
Mean phase angle : 60.4 °
Mean complex modulus |G*] H 11.5 kPa
Mean temperature lower plate : 5.0 "¢
Mean temperature sample : 76.0 @

EVALUATION RESULTS:

Number of data points 2 10
|G*|/sin(delta) : 13 .3 ‘KPa
Standard deviation : 0.00133 kPa
Median - 138 3 KEaus '}
Confidence Interval (95%) : 13.3 «.s.d8:3 kP
AASHTO T315 RTFO PERFORMANCE CRIT. : |G*¥|/sin(delta) &= 2.20 kPa

This sample is found to P A S8 S at 76.0 °C

If this is the highest tested RTFO temperature which passes, the
resulting upper performance grade value 1is 76.
Set start temperature of subsequent PAV test to 31 °C.




AASHTO T315 RTFO RHEQCPLUS/32 V3.

62 21004242-33025

TEST
File
Data
Used

PARAMETERS:

name

series

measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit
Measuring system

Diameter

Gap
MEASURING DATA:
No. Time Temp. Freq. Deform.
[1] [s] [°cil [rad/s] [%]
1 18%.6 82.0 10.0 10.00
2 195.4 82.0 10:. 0 16.008
3 201.3 82.0 10.0 10.00
© 2071 82.0 10.0 10.00
5 20.3.0 82.0 10.0 10.00
6 218.8 82.0 10.0 10.00
7 224.7 82.0 10.0 10.00
8 230.5 82.0 10.0 10.00
9 23563 82.0 10.0 10.00
10 242.2 82.0 10.0 10.00
TEST RESULTS:
Mean frequency
Mean strain amplitude
Mean stress amplitude
Mean phase angle :
Mean complex modulus |G¥| :
Mean temperature lower plate £
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*|/sin(delta)

Standard deviation

Median

Confidence Interval (95%)
AASHTO T315 RTFO PERFORMANCE CRIT.

C:\Users\usuario\Documents\Anton Paar\Rheoplus\rtfo %.orx
Grading: RTFO RESIDUE 160923 1107 1

I 2, Padl I2, P 20

23/09/2016

1307 23

cmf

~.rtfo 0%

MCR301 SN80526902; FW3.55; Slot2; Adj465d
TUl=P-PTD200+H-PTD120-SNB80517412-80520108
PP25/PE-SN17059

25.03 mm
1.000 mm

| G* | delta

[kPa] [°]

6.27 63.9 |
6.27 63.8 |
6. 27 63.8

6.27 63.8

6.27 63.8

6.28 63.8

©6.28 63.8

6.28 63.8

6.28 63.8

6.28 63.8

10.0 rad/s = 1.59 Hz
10.00 %
0.627 kPa

638 ~

6.28 kPa

B2.6 ‘g

8§2.0 °C

10
6.99 kPa
0.00251 kPa
6.99 kPa
6.99 6.99 kPa

|G*|/sin(delta) >= 2.20 kPa

PA S S

at 82.0

If this is the highest tested RTFO temperature which passes, the

Set start temperature of subsequent PAV test to 34 °C.

resulting upper performance grade value is 82.




AASHTO T315 RTFO RHEOPLUS/32 V3.

62 21004242-33025

TEST PARAMETERS:

File name

Data series

Used measuring points
Date of test

Time of test

Operator

Sample

Remark

Measuring device
Temperature control unit

C:\Users\usuario\Documents\Anton Paar\Rheoplus\rtfo %.orx
Grading: RTFO RESIDUE 160923 1123 1

L 2, &1

I «ve I

23/09/2016

1152358
cmf
rtfo 0%

2, P 20

: MCR301 SN80526902; FW3.55; Slot2; Adj465d
TUl=P-PTD200+H-PTD120-SN80517412-80520108

Measuring system PP25/PE-SN17059
Diameter 25.03 mm
Gap 1.000 mm
MEASURING DATA:
No. Time Temp . Freq. Deform. | G* | delta
[1] [s] [°C] [rad/s] [%] [kPa] [°]
1 189.6 88.0 10.0 10.00 3,39 67.6
2 195.4 88.0 10.0 10.00 3:.39 67.6
3 201.3 88.0 10.0 10.00 3..39 6.6
4 207.1 88.0 10.0 10.00 3.39 67.6
5 21.3.0 88.0 10.0 10.00 3.-39 67.6
6 2188 88.0 10.0 10.00 3:39 67.6
7 224..7 88.0 10.0 10.00 3.39 67.6
8 230.5 88.0 10.0 10.00 3.39 67.6
9 236.3 88.0 10.0 10.00 3.39 67.6
10 242 .2 88.0 10.0 10.00 3.39 67.6
TEST RESULTS:
Mean frequency 10.0 rad/s = 1.59 Hz
Mean strain amplitude 10.00 %
Mean stress amplitude 0.339 kPa
Mean phase angle 67.6 *©
Mean complex modulus |G*| 3.39 kPa
Mean temperature lower plate 88.0 °C
Mean temperature sample 88.0 °c
EVALUATION RESULTS:
Number of data points 10
|G*|/sin(delta) 3.67 kPa
Standard deviation 0.00164 kP&
Median 3.67 kPa
Confidence Interval (95%) 3.66 3.67 kPa

AASHTO T315 RTFO PERFORMANCE CRIT.

|G*|/sin(delta)

>= 2.20 kPa

This sample is found to

B¥RAws 8

at. 88.0 °C




AASH

TO T315 RWEQ RHEOPLUS/32 V3.62 21004242-33025

TEST
File
Data
Used
Date
Time

PARAMETERS:

name

series

measuring points
of test

of test

Operator

Samp

le

Remark
Measuring device

Temperature contrel unit
Measuring system

Diameter

Gap
MEASURING DATA:
No. Time Temp. Freq.
[11 [s] [°C] [rad/s]
1 188.3 94.0 10.0
2 194.1 94.0 10.0
3 200.0 94.0 10.0
- 205.8 94.0 10.0
5 211: 7 94.0 10:0
6 217:5 94.0 10.0
7 223.3 94.0 10.0
8 229.2 94.0 10.0
9 235.0 94.0 10.0
10 240.9 94.0 10.0
TEST RESULTS:
Mean frequency
Mean strain amplitude
Mean stress amplitude
Mean phase angle
Mean complex modulus |G*|
Mean temperature lower plate
Mean temperature sample

EVALUATION RESULTS:
Number of data points
|G*|/sin(delta)

Standard deviation
Median
Confidence Interval (95%)

C:\Users\usuario\Documents\Anton Paar\Rheoplus\rtfo

Grading: RTFO RESIDUE 160923 1144 1
I 2; P11 ... T 2; B 20

23/09/2016

11:44:32

cmf

rtfo 0%

MCR301 S5SN80526902; FW3.55; Slot2; Adj465d
TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP25/PE-SN17059

25.03 mm

1.000 mm
Deform. | G* | delta
[%] [kPa] [°]
10.00 1.82 T4
10.00 1.82 71.4
10.00 183 71.4
10.00 183 3 . |
10.00 1.83 71.4
10.00 1.83 Tl 3
10.00 1.83 71.3
10.00 1.83 71.3
10.00 1.83 71.3
10.00 183 T1:8

AASHTO T315 RTFO PERFORMANCE CRIT.

10.48 rad/s = L.5% Hg
10.00 %
0.183 kPa

.3 °

1.83 kPa

94.0 °C

94. 6 g

10
1.93 kPa
0.000710 kPa
1.93 kPa b \

1.93 ... 1,93 kPa \
|G*|/sin(delta) >= 2.20 kPa

This sample is found to

FAIL at'94.0 °cC

The test temperature is not according to AASHTO T315!

Pass/Fail Temperaturé’92.8 B

Q

=]

.OrX
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AASHTO T315 PAV RHEQPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\0%.orx

Data series : 3865 1

Used measuring points n E @ Pl L2, P 20
Date of test : 05/10/2016

Time of test ¥ 1592%:54

Operator ~_ = CME

Sample S 0%

Remark :

MCR301 SNB0526902; FW3.55; Slot3; Adj478d
TU1=P-PTD200+H-PTD120-SN80517412-80520108
PP08/PE-SN13071

Measuring device
Temperature control unit
Measuring system

Diameter ; 8.00 mm

Gap 2.000 mm
MEASURING DATA:
No. Time Temp . Freqg. Deform. |G¥*| delta
[1] [s] (e [rad/s] [%] [kPa] [°1
1 250.9 25,0 10.0 1.00 6200 gl 5
2 286. 7 25.0 180 1:00 6190 31.5
3 262.6 2550 100 1.00 6190 3.5
4 268.4 25.0 10.0 1.00 6180 31.5
5 274, 3 250 Niga o} 1.00 6180 3l.5
6 28051 250 10.0 1.00 6180 31.6
7 28549 25..0 10.0 1.-010 6170 o
8 291.8 25.0 10.0 1.00 6170 31.6
9 297.6 250 106 .0 1.00 6170 3%.6
10 303.5 25.0 10.0 1.00 6170 31.6
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude < 1.00 %
Mean stress amplitude : 61.810 kPa
Mean phase angle : 31.5 ¢
Mean complex modulus |G*| z 6180 kPa
Mean temperature lower plate ¢ 25.0 “@
Mean temperature sample : 25.0 °C

EVALUATION RESULTS:

Number of data points : 10
|G*| sin(delta) : 3230 kPa

Standard deviation : 1.00 kPa -

Median B 3230 kPa b

Confidence Interval (95%) O 3230 ... 3230 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*¥| rsin(delta) <= 5000 kPa

This sample is found to P A S § at 25.0 °C




AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\0%.orx

Data series : 3865 2

Used measuring points : E 2, P11 ... E 2, P 20
Date of test : 05/10/2016

Time of test g 15sddsad

Operator ».; CMF

Sample > 0%

Remark 3

: MCR301 SN80526902; FW3.55; Slot3; Adj478d

Measuring device
TUl=P-PTD200+H-PTD120-SN80517412-80520108

Temperature control unit

Measuring system : PP08/PE-SN13071
Diameter § 8.00 mm
Gap : 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[11 [s] [°C] [rad/s] [%] [kPa] gl
1 250.8 22.0 10.0 1.00 8560 30.2
2 2567 220 10.0 1.00 8550 30.2 :
3 262.6 22..0 10.0 1.00 8550 30.2 |
4 268.4 220 ¢ G} 1.00 8540 20.2
5 274.. 3 22.0 10.0 1.00 8540 30, 2
6 280.1 22.0 10.0 1.00 8530 30.3
7 285.9 22.0 10.0 1 010 8530 30.3
8 291.8 22.0 10.0 1.00 8530 30.3
9 297 6 22.0 10.0 1.00 8520 30.3
6] 303.5 22.0 10.0 1.00 8520 3013
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude £ 1.00 %
Mean stress amplitude : 85.379 kPa
Mean phase angle ; 302 ©
Mean complex modulus |G*| : 8540 kPa
Mean temperature lower plate 2 22.0 "¢
Mean temperature sample - 22.0 %6
EVALUATION RESULTS:
Number of data points : 10
|G*| -sin(delta) : 4300 kPa
Standard deviation ¢ 1.10 kPa
Median z 4300 kPa
Confidence Interval (95%) : 4300 ... 4300 kPa
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| rsin(delta) <= 5000 kPa

This sample is found to P A S S at 22.0 °C




AASHTO T315 PAV RHEOPLUS/32 V3.62 21004242-33025

TEST PARAMETERS:

File name C:\Users\usuario\Documents\Anton Paar\Rheoplus\0%.orx

Data series ¢ 3865 3
Used measuring points t I 2, P11l ... I 2, P 20
Date of test : 05/10/2016
Time of test : 16:00:44
Operator .+ CMF
Sample 0%
Remark :
Measuring device : MCR301 SN80526902; FW3.55; Slot3; Adj478d
Temperature control unit : TUl=P-PTD200+H-PTD120-SN80517412-80520108
Measuring system : PP0O8/PE-SN13071
Diameter H 8.00 mm
Gap 5 2.000 mm
MEASURING DATA:
No. Time Temp. Freq. Deform. | G* | delta
[1] [s] [*C] [rad/s] [%] [kPa] [°]
1 250.9 19.0 10.0 1,00 11700 29.0
2 256. 7 19.0 10.0 1.00 11700 29.0
3 262.6 19.10 10.0 1.00 11700 29.0
4 268.4 19,0 10.0 1.00 11600 29.0
5 274.2 19.0 10.0 1.00 11600 29.0
6 280.1 19.0 10.0 1.00 11600 29.0
7 285.9 19,0 14 .0 1.00 11600 29.1 ’
8 291.8 19.0 10.0 1.00 11600 29.1
9 297.6 19.0 10.0 1.00 11600 29,1
10 303.5 19:0 10.0 1.00 11600 29,1
TEST RESULTS:
Mean frequency : 10.0 rad/s = 1.59 Hz
Mean strain amplitude : 1.00 %
Mean stress amplitude : 116.414 kPa
Mean phase angle : 28.0
Mean complex modulus |[G*| : 11600 kPa
Mean temperature lower plate : 19.0 °¢
Mean temperature sample : 12.0 °c
EVALUATION RESULTS:
Number of data points 5 10
|G*| -sin(delta) 5 5650 kPa
Standard deviation : 0.679 kPa
Median 3 5650 kPa
Confidence Interval (95%) : 5650 ... 5650 kPa )
AASHTO T315 PAV PERFORMANCE CRIT. : |G*| sin(delta) <= 5000 kPa

This sample is found to F A I L at™19.0 °C







i =2 ] :j:
; Contenido organico
[Muesira N°
[Descripcion
[N"eniabla - ]
Abrasidn
Muestra N° .
Descrincion LB e e S
1ico ds gradacion ' i
N? dz revoluciones -
Masa iniciai =E
Masa retenida tam MN°12 S
|Mussira N°
Descrincion
Masz da! molds ‘
volumen del moide !
Molde + mai. Compazio ]
{Moide + m=i. Suekio f
Peso unitafio del ing
[Muasira N [ i %
Descripcion
Viasa dsl malde
Volumen del molds |
i =i Cornnasio ]
i =i Susiio !
Humedad nziural ds |
[Mussta N° ' i
| Descripcion |
Mzas3 inicial I {
Masz= saca i | |
| .f
= 3 Pl 1
Mas oos 2787, 3 [/ 33,4 1Mo BpL[cZ 1 OF
= _

S0

483,

1555

L
788314991

Pariicuias slargadas yolan:
I i
4 E
s zlargadas fi= =
3 pianas . i
s slarczdas v olanas |
Equivals
i
cion

Descrincicn i
Mzsa inicia!
Ms=s3 final




——
Mussira N°
Descripeian
N° entablg -

Muesira e

| Descringion

|Descrineizn

|Maz=d2] mold= ,

202490 grusso

T i —
| |
!




Contenido organico

|Mussira N°

Deacr;pczon

N eniabla -

Muesira N°

Descrincion

Tigo de gradacion

|N” d= revoluciones

[Masa inicizl

f‘-"a__. rstenida ism N2

[ Mussira N°

| Descrincion

|Masz dei molds

[uo,-u;mn del moide

=
)
o
i
el

=

i’
i ih
) i

=

EE
m 0]
o0
)
&
'.
al
Q
=)

d=d sspechica v 25scroinn 4

)
m
L6 l
u

S0 =}

[5}

o]
=

J/}?{#qll A%Quo (#?J

miy
w
Ol
)
b |

:_c,

i’

V]

M)

oxc
N9,

(V3]

[[33,7

o
i
=
0]
4)
=
iy}

251
5

®
(el

el

1)

i

P |

m i

1

=

it}

| 3Jo03,0 i

Grave

=dad =3

speciiica v 2oso1¢ion oal 2;

3/& Areeca i I
255,52 473,97 ! j
(61,2 il By 2 |
759,13 77, 28
Sc0,2 Seyn s | { i
7e52 1938 Y 1782,3 757,31 a i
Pariicuias slargadas yolanas
[Wiiest ' S 7 i :
]-:fa izs alargadzas i g 1 ””%
E:E 3 aaz‘i::.:« ; | f I .
~articulas alargadas y nlanas | i |
| Miussira N°
Descrincion ’I
Lscturs inicial

al fino gk

,:.—'
a
13‘3"
s
1w
e

(9]
G
(@]
1.
151 =
)

o ] Ry
o

(V8 RV BV
LIV Y]

o m

| =grsgado grusso

A

-




AREA DE PAVIMENTOS
ANALISIS POR TAMIZADO DE AGREGADOS GRUESOS Y FINOS

[NORMA: AASHTO T 27-06 | orDEN:| | HOJA:
CLIENTE: SOLICITA:
PROYECTO: FISCALIZA:
UBICACION: CONSTRUYE:
PROVINCIA: CANTON: EMISION:
ID MUESTRA:
MEZCLA: | FECHA ELAB:|
ORIGEN
MUESTRA:
METODO: | muestreo | POR:|
CONDICION
MUESTRA:
RECEPCION: | POR] |  ENsAvo:|
| ¢SEHALAVADO LA MUESTRA CONFORME AASHTOT11? | NO |

3

'\
B [ gEIC |Masa seca original de la muestra [g] | Seco

LA |
Tamafio |Masa Ret.| M. Ret. | Retenido| Pasa
[mm] [g] Ac. [g] Acum. [%]
[%]
/%" 32,5 —
7 25 .
%" 19,0 [/211,©
16,0
13;2
| 125 |S3Ro,0
3" 9,5 1333 i S
4 4,75 |L/Eb- T
§ 236 |7 399
/6 1,18 934
Jo 0,600 2/.6
so | 0,300 42,8
(00 | 0,150 1Y
400 | 0,075 79, %

(1353

Mddulo de finura

IMasa seca después del lavado de la muestra [g]

3/4/

lPorcentaje de material mas fino que 75 um [(B-C)/B]x100

Ro #( 49459 )

Shwe T 3

{ianes

COMENTARIOS SOBRE EL ENSAYO:

Andrés Mufioz
Responsable de Ensayos

Ing. Jorge Albuja
Responsable Pavimentos

~ ME|

Ing. Guillermo Realpe
Director LMC
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AREA DE PAVIMENTOS | 3 /;/
ANALISIS POR TAMIZADO DE AGREGADOS GRUESOS Y FINOS

NORMA: AASHTO T 27-06 | orDEN:| [~ HOJA:|
CLIENTE: SOLICITA:
PROYECTO: FISCALIZA:
UBICACION: CONSTRUYE:
PROVINCIA: CANTON: EMISION:
ID MUESTRA:
MEZCLA: | FECHA ELAB:|
ORIGEN
MUESTRA:
METODO: | muestreo:| ] POR:]
CONDICION
MUESTRA:
RECEPCION: |  POR: |  ENsAvo:|

I ¢SE HA LAVADO LA MUESTRA CONFORME AASHTO T 11? | NO J
B I /OIS IMasa seca original de la muestra [g] e L

r C l 1|VIasa seca después del lavado de la muestra [g]

| A ] |P0rcentaje de material mas fino que 75 pum [(B-C)/B]x100

Tamafio |Masa Ret.| M. Ret. | Retenido Pasa

[mm] [g] Ac. [g] Acum. [%]
[%]
/ 74 37,5
( 25
Yy | 19,0 15,2
16,0
13,2

Y, 125 |S£90,0

> 9,5 |3286,6 "
.ﬁ 4,75 8524 foa & (/Y6 /') M@“’/"
5 236 [1,5 foat 2 135S Seco
16 1,18 [- 69 P dt 1330 Toustoolo
5o | 0,600 [- 8,4
so | 0300 | [-29]
o | 0,150 | |28,y
200 [ 0,075 | [-22.¢
]'2%, Y Mddulo de finura[ J

COMENTARIOS SOBRE EL ENSAYO:

- MEI

Andrés Mufioz Ing. Jorge Albuja Ing. Guillermo Realpe
Responsable de Ensayos Responsable Pavimentos Director LMIC




AREA DE PAVIMENTOS
HOJA DE CAMPO
ANALISIS GRANULOMETRICO DE AGREGADOS FINO Y GRUESOS

ASTM C 136-05 - AASHTO T 27-06

HOJA N°
N° DE ORDEN
(1) DESCRIPCION DE LAS MUESTRAS
MUESTRA N* 3/¢/ I/ & AZEAD
DESCRIPCION ih /4 R e s ?
(0S8, y4
TAMIZ N° ABERTURA PESO RETENIDO PESO RETENIDO : PESQ RETENIDO PESO RETENIDO
(mm) gramos gramos gramos gramos
. MASA INICIAL SECA o
21/2" 62.5 = = —
2" 50 s N e
11/2" 37.5 - T =
1" 25 — T s
3/4" 19 Y624 — ———
1/2" 12.5 15158 4.4 —
3/8" 9.5 i e 24 ¥ 2
4 4.75 (9.2 298.9 &/
PASA 4 gs.< 83.4| Joy8. 3
8 2.36 ] 3.8 2230 =253,9
16 1.18 sS4 2163 8/
30 0.6 =% T |iggsd )
50 0.3 (0.9 | //6.8 /Y2, 2
. 100 0.15 (25 | 2T /D7 7
200 0.075 7.7 | gp¢ &S
PASA N°200 7.2 -4 /8 2
EJECUTADO POR
FECHA
TAMIZN® AB.(E:;L;RA MASAS MINIMAS gramos
24 50 20000
Jeilif 2t = ] 15000
1 25 10000
3/4" 15 5000
1/2" 125 2000 REALIZA IFORME:
3/8" 9.5 1000

o ==



AREA DE PAVIMENTQOS
HOJA DE CAMPO

ANALISIS GRANULOMETRICO DE AGREGADOS FINO Y GRUESOS
ASTM C 136-05 - AASHTO T 27-06

HOJA N°
N° DE ORDEN
(=) DESCRIPCION DE LAS MUESTRAS
MUESTRA N° 3/ 2/& A reax o
P i183.5 1g21.4
DESCRIPCION ggo:g;f 1063.3 86%.6
TAMIZ N° ABERTURA PESO RETENIDO PESO RETENIDO PESO RETENIDO PESO RETENIDO
{mm) gramos gramos gramos gramos
MASA INICIAL SECA
10 62.5 — = —
2" 50 = - —
112" 37.5 e = —
i 25 — - s
3/4" 19 386.8 -— —
1/2" 12.5 |48} 8 - -
3/8" 9.5 422.0 /6.4 9.2,
4 4.75 [4€. s 249 0 Y. 2
PASA 4 622 828. | 861 Y
8 2.36 8.9 [243.3 /9.9
16 1.18 3.8 | 2% . 8 /1 6
30 0.6 ol HEZL (2873
50 0.3 &Y 7% / 7.
100 0.15 3. £ £l i), 5
200 0.075 /6-8 | 43,) 7, 5
PASA N°200 St | (2,Y 27,3
EJECUTADO POR
FECHA
ABERTURA
TAMIZ N” (mm) MASAS MINIMAS gramos
2" 50 20000
T 32" 3715 15000
1 25 10000
3/4" 19 5000
1/2" 05 2000 REALIZA IFORME:
3/8" 8.5 1000




AREA DE PAVIMENTOS
HOJA DE CAMPO
ANALISIS GRANULOMETRICO DE AGREGADOS FINO Y GRUESOS
ASTM C 136-05 - AASHTO T 27-06

HOJA N°
N° DE ORDEN
DESCRIPCION DE LAS MUESTRAS
MUESTRA N°
DESCRIPCION s 2 o | et D
TAMIZ N° ABERTURA PESO RETENIDO PESO RETENIDO PESO RETENIDO PESO RETENIDO
{mm) gramos gramos gramos gramos
MASA INICIAL SECA
21/2" 62.5 = il
7 50 - -
1.4/2" 37.5 — —
il 25 —— >
3/4" 19 S—— —
1/2" 12.5 == -
3/8" 9.5 279 4,0
4 4.75 28,2 S, 8
PASA 4 164, 1 | Jo/o, ]
8 2.36 e | e x
15 | 18 [87,5 | 577, +
30 0.6 (S8 / )%9,9
50 0.3 [0S 2 (2%, 9
100 0.15 S§& 0 129, &
200 0.075 4/, 0 e Y
PASA N°200 g0, 5 £2. 9
EJECUTADO POR
FECHA
ABERTURA
TAMIZ N® (mm) MASAS MINIMAS gramos
20 50 20000
T 129 375 15000
if 25 10000
3/4" 19 5000
T/2" 12.5 2000 REALIZA IFORME:
3/8" 9.5 1000




T=*

AREA DE PAVIMENTOS
ANALISIS POR TAMIZADO DE AGREGADOS GRUESOS Y FINOS

NORMA: AASHTO T 27-06 | orDEN:| | HOJA:| |
CLIENTE: SOLICITA:
PROYECTO: FISCALIZA:
UBICACION: CONSTRUYE:
PROVINCIA: CANTON: EMISION:
ID MUESTRA:
MEZCLA: | FECHA ELAB:|
ORIGEN
MUESTRA:
METODO: | muEsTReO:| | POR]
CONDICION
MUESTRA:
RECEPCION: | POR | ENsavo:|
I ¢SE HA LAVADO LA MUESTRA CONFORME AASHTO T 117 | NO |
P
=g | B | 2%/0 |Masa seca original de la muestra [g] Seca
5/[/ | I IMasa seca después del lavado de la muestra [g]
[ I |Porcentaje de material mds fino que 75 pum [(B-C)/B]x100
Tamafio |Masa Ret.| M. Ret. | Retenido Pasa
[mm] [e] Ac. [g] Acum. [%]
Y [%]
(%" | 375 | —
4 25 =
%/ ‘I 190 [/08/. )
16,0 A
32 |
v'| 125 [S3800
'l 95 |RY6/.S
w(/ 4,75_|S96. ) Gsott (Y/3Y.3)
2,36
1,18
0,600
0,300
0,150
0,075

Médulo de finural

COMENTARIOS SOBRE EL ENSAYO:

Andrés Mufioz

Responsable de Ensayos

Ing. Jorge Albuja
Responsable Pavimentos

_ME

Ing. Guillermo Realpe
Direcior LMC

Suswo’ (9832 ) fodo




AREA DE PAVIMENTOS

ANALISIS POR TAMIZADO DE AGREGADOS GRUESOS Y FINOS '—:3//%

[NORMA: AASHTO T 27-06 | oroENn:| | HOJA: |
CLIENTE: SOLICITA:
PROYECTO: FISCALIZA:
UBICACION: CONSTRUVYE:
PROVINCIA: CANTON:| EMISION:
ID MUESTRA:
MEZCLA: | FECHA ELAB:|
ORIGEN
MUESTRA:
METODO: | muesTreo:| | POR:|
CONDICION
@ | vucsmra
RECEPCION: |  Ppor: | ENSAYO:|
| SE HA LAVADO LA MUESTRA CONFORME AASHTOT11? [ NO |
F
r B | {03 Sg Masa seca original de la muestra [g]
I C | |IVIasa seca después del lavado de la muestra [g]
r A I |Porcenta]e de material més fino que 75 um [(B-C)/B]x100
Tamafio |Masa Ret.| M. Ret. |Retenido| Pasa
[mm] [g] Ac.[g] | Acum. [%]
[%]
« "',z, o 37,5 e
e 25 =—
¥ | 190 |/S&0
s | 160 =y
. . eifd 13,2 —
h| 125 |623S
Y 9,5 Yoo
PaspA ((SIS3) ¢ | 475 |S2S
s | 236 | AQ
et (260 08) i 1,18 14, 1
.= | 0600 | |2, 9
.| 0,300 |32,9
e | 0,150 | 63, s~
vae [ 0,075 | N\, 2
Rx(zee) 6.5 e t® I Médulo de finura |
COMENTARIOS SOBRE EL ENSAYO:
 ME|

Andrés Mufioz

Responsable de Ensayos

= 10335

Ing. Jorge Albuja
Responsable Pavimentos

Ing. Guillermo Realpe
Director LMC

e
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AREA DE PAVIMENTOS
HOJA DE CAMPO
ANALISIS GRANULOMETRICO DE AGREGADOS FINO Y GRUESOS
ASTM C 136-05 - AASHTO T 27-06

HOJA N°
N° DE ORDEN
DESCRIPCION DE LAS MUESTRAS
MUESTRA N° « JfS3. / [']939,8
DESCRIPCION 3 /4 e E’/f%gw}h e
o35y ¢ fosy.~ '#2%‘7-2':
TAMIZ N° ABERTURA PESO RETENIDO PESQ RETENIDO PESO RETENIDO PESO RETENIDO
(mm) gramos gramos gramos gramos
. MASA INICIAL SECA
21/2" 62.5 i i
2" 50 g el
11/2" 37.5 S P
g 25 — —
3/4" 19 — —
1/2" 12.5 —— - Z X
3/8" 9.5 9L ] b Hf
4 4.75 st & |/ .f[
PASA 4 3. G 548 4
g 3.38 sy T 1803 | 299, &
16 1.18 198 3 V8 S
30 0.6 [8Y 1 2 (23,8
. 50 0.3 J 14 2= 10%, S
100 0.15 66, 3 |0, %
200 0.075 ¢3, % 48,4
PASA N°200 6,994 1Y |2,0
EJECUTADO POR
FECHA
T-869. 0
ABERTURA
TAMIZN® (mm) MASAS MINIMAS gramos
2" 50 20000
1/2" 375 15000
i 25 10000 (o 7sr
3/4" 19 5000
1/2" 12.5 2000 REALIZA IFORME:
3/8" 9.5 1000




MSCR (according to AASHTO TP70-12), v8.1

/f\? Anton Paar

Date: 13/10/2016 MSCR 100 Pa
Time: 13:32:05
Name: 38651
Sample: 30% 2 f‘
Remark: . . N
Operator: CMF Prge BEES | f
File: C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 % 2.orx 1 1
Temperature: 64.0042 °C - /
AVERAGE PERCENT RECOVERY ! [
0.1 kPa: 44.3324% ¥ iﬁ.\
3.2 kPa: 3.1211% 0.5 J s
PERCENT DIFFERENCE BETWEEN AVERAGE PERCENT RECOVERIES ] [
92.9598% I /
NON-RECOVERABLE CREEP COMPLIANCE (Inr) J\f
0.1 kPa: 1.2037 1/kPa 0 - — = *
3.2 kPa: 3.8991 1/kPa 150 S 200
PERCENT DIFFERNCE BETWEEN Jnr Time t -
[Inr_diff=((Inr3.2-Inr0.1)-100)/(Inr0.1)]
223.9295 % MSCR 3200 Pa
Meas. Pts. Shear Stress X Y z “_

[kPa] [%] [%] [%] TR
Meas. Pts. Shear Stress X Y z
1 0.1 0.0000121585 21.6677 12.8813 100 =
2 0.1 12.8813 34.5392 25.2407 r i
3 0.1 25.2407 46.8934 37.3883 i
4 0.1 37.3883 59.0483 49.4286 —
5 0.1 49.4286 71.0745 61.3865 ‘
6 0.1 61.3865 83.0206 73.2831 Y —
7 0.1 73.2831 94.8936 85.1189 50 —
8 0.1 85.1189 106.717  96.9207 }
9 0.1 96.9207 118.476 108.664 T
10 0.1 108.664 130.2 120.368 oot
11 3.2 120.368 1,196.69 1,149.09 "
12 32 1,149.09 2,328.34 2,283.94 =
13 3.2 2,283.94 3,515.76 3,473.32 0L — —
14 3.2 3,473.32 474094 4,700.04
15 32 4,700.04 5,995.04 5,955.36 2_50 8 300
16 32 5,955.36 7,273.98 7,235.47 Timet —»
17 3.2 7,235.47 8,577.73 8,540.35
18 32 8,540.35 9,905.14 9,869.01
19 3.2 9,869.01 11,255.7 11,220.6
20 3.2 11,220.6 12,631.2 12,597.4
X=epsilon_0, Y=epsilon_c, Z=epsilon_r
Jnr vs. % recovery.
X axis=Jnr, Y axis=% recovery

100 I
%
50—+
A
0 1 i : . . !
0 0.5 1 1.5 1/kPa 2
J(t,‘l.'n) B
Page 1 (13/10/2016 14:16:35) Signature:

Filename: 30 % 2

.orx




MSCR (according to AASHTO TP70-12), v8.1

Date: 13/10/2016
Time: 11:48:24
Name: 38651

/D—D Anton Paar

MSCR 100 Pa

Sample: 0% 0.06
Remark . £ L ,
Operator: cmf G 0.05 | [
File: C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865.0rx [ } [
Temperature; 64.0025 °C r |

0.04 ——

} LI

AVERAGE PERCENT RECOVERY 0.03 L~
0.1 kPa: 61.5718% L : I
3.2 kPa: 59.7291% ¥ L J Mg

0.02 T
PERCENT DIFFERENCE BETWEEN AVERAGE PERCENT RECOVERIES [ ( [ ’
2.9926% 0 01 il } S
NON-RECOVERABLE CREEP COMPLIANCE (Jnr) j
0.1 kPa: 0.0501 1/kPa 0 :
3.2 kPa: 0.0526 1/kPa 150 s 200
PERCENT DIFFERNCE BETWEEN Jnr Time t o
[Inr_diff=((Inr3.2-Inr0.1)-100)/(Inr0.1)]
4.8837 % MSCR 3200 Pa
Meas. Pts. Shear Stress X Y Z 2 L ;

[kPa] [%] [%] [%] ; ’K
Meas. Pts. Shear Stress X ¥ z [ 1 k
1 0.1 -0.00000958469 1.30815 0.579098 15 A
2 0.1 0.579098 1.89041 1.1235 L ~
3 0.1 1.1235 241539 1.62797
4 0.1 1.62797 293759 2.13218 +
5 0.1 2.13218 3.43435 2.62461 1 . A
6 0.1 2.62461 3.93254 3.11234 H K
7 0.1 3.11234 442141 3.59384 Y Lo
8 0.1 3.59384 4.89954 4.0735 : '\\
9 0.1 4.0735 5.37344 4.54645 0.5 j\ :
10 0.1 4.54645 5.84707 5.01391 TR
11 3.2 5.01391 471317 24.0579 ‘k
12 3.2 24,0579 65.9641 41.6877 L
13 3.2 41.6877 83.533 58.7495 0 : =y )
14 3.2 58.7495 100.568 75.5095
15 3.2 75.5095 117.286 92.0684 2-59' . —3—00
16 3.2 92.0684 133.809 108.488 Time t —
17 3.2 108.488 150.186 124.796
18 3.2 124.796 166.461 141.024
19 3.2 141.024 182.658 157.187
20 3.2 157.187 198.791 173.295
X=epsilon_0, Y=epsilon_c, Z=epsilon_r
Jnr vs. % recovery.
X axis=Jnr, Y axis=% recovery
100
% |
50+
A
0 | | | 4
0 0.5 1 1.5 1/kPa 2
J(t,'ro) ——p
Page 1 (13/10/2016 12:02:08) Signature:

Filename: 3865.0rx



/!‘\’\__) Anton Paar
MSCR (according to AASHTO TP70-12), v8.1

Date:  07/10/2016 MSCR 100 Pa

Time: 11:07:28

Name: MSCR_161007_1051 1

Sample: 5o/ 0.8

Remark: Wi g

Operator: %y, BTFE™ - /
File: C:\Users\usuario\Documents\Anton Paar\Rheoplus\30 %.orx 06 f

Temperature: 63.9975 °C

AVERAGE PERCENT RECOVERY 0.4
0.1 kPa: 56.8998% ('
3.2 kPa: 6.285% Y / )
1 f‘ -

PERCENT DIFFERENCE BETWEEN AVERAGE PERCENT RECOVERIES 021+
88.9543% j {

NON-RECOVERABLE CREEP COMPLIANCE (Jnr)

0.1 kPa: 0.6333 1/kPa 0 = -

3.2 kPa: 2.6033 1/kPa 150 s 200
Timet —»

PERCENT DIFFERNCE BETWEEN Jnr
[Inr_diff=((Inr3.2-Jnr0.1)-100)/(Jnr0.1)]

311.0631 % MSCR 3200 Pa
Meas. Pts. Shear Stress X Y 4 100 [
[kPa] [%] [%] [%] [
Meas. Pts. Shear Stress X Y Z 80~ —
1 0.1 -0.00000579406 14.873  7.23034 I =
2 0.1 7.23034 22006  13.9246 [ ?
3 0.1 13.9246 286625 20.3874 [ F=1
4 0.1 20.3874 35.0986 26.7156 * 60 —
5 0.1 26.7156 413978 32.9568
6 0.1 32.9568 47.6073 39.1201 i —
7 0.1 39.1201 53.7597 452289 Y 40+ —
8 - 0.1 45,2289 50.856  51.2964 [ _
9 0.1 51.2964 65.908  57.3313 i '
10 0.1 57.3313 71.9187 63.3305 20 =
11 3.2 63.3305 755.662 693.175 — J
12 3.2 693.175 1,490.34 1,432.04 -
13 3.2 1,432.04 2,278.25 222156 oL ) — :
14 32 2,221.56 3,0976 3,042.18
15 3.2 3,042.18 3,940.11 3,88567 250 s 300
16 3.2 3,885.67 4,803.9 4,750.66 Timet —»
17 32 4,750.66 5,686.77 5,634.23
18 3.2 5,634.23 6,588.85 6,536.58
19 3.2 6,536.58 7,509.29 7,457.5
20 3.2 7,457.5 8,445.34 8,393.84

X=epsilon_0, Y=epsilon_c, Z=epsilon_r

Jnr vs. % recovery.
X axis=Jnr, Y axis=% recovery

100l
o |
50+
A |
o+
0 0.5 1 1.5 1/kPa 2
Jitry) ——
Page 1 (07/10/2016 11:25:55) Signature:

Filename: 30 %.orx




MSCR (AASHTO TP70-13), vi1

/?:\—\7 Anton Paar

Date:  13/10/2016 MSCR 100 Pa
Time: 10:20:10
Name: 38651
Sample: ac20 Ve 5
Remark: ‘ b
Operator: cmf Vigpo @TFo 4.5
File: C:\Users\usuario\Documents\Anton Paar\Rheoplus\3865.0rx [ o
Temperature: 63.9995°C [
LY "
AVERAGE PERCENT RECOVERY 35 . {f‘ /
0.1 kPa: 13.999% [ -
3.2 kPa: 2.2823% Y 4 e
PERCENT DIFFERENCE BETWEEN AVERAGE PERCENT RECOVERIES ' {_ /
83.6964% ‘ I o
25+ 1=

NON-RECOVERABLE CREEP COMPLIANCE (Jnr) i
0.1 kPa: 2.124 1/kPa 21— : — :
3.2 kPa: 2.8196 1/kPa 250 s 300
PERCENT DIFFERNCE BETWEEN JInr Time t L
[Inr_diff=((Inr3.2-Inr0.1)-100)/(Inr0.1)]
32.7511 % MSCR 3200 Pa
Meas. Pts. Shear Stress X Y Z 100 r ==

[kPa] [%e] [%] [%] i
Meas. Pts. Shear Stress X Y Z 80 L
1 0.1 209.799 234.452 231.019 ] ]
2 0.1 231.019 255706 252.27 r _
3 0.1 25227  276.984 273.543 -
4 0.1 273.543 298.262 294.808 * 60 —
5 0.1 204,808 319.537 316.078 _
6 0.1 316.078 340799 337.344 y
7 0.1 337.344 362.049 358,587 40
8 0.1 358.587 383.275 379.803 _ —
9 0.1 370.803 404.484 401.004 L
10 0.1 401.004 425678 422.195 20—
11 a2 422195 1,323.81 1,301.49 —
12 3.2 1,301.49 221553 2,193.87 i
13 3.2 2,193.87 3,113.05 309162 0
14 3.2 3,001.62 4,014.08 399261 350 s 400
15 39 3,992.61 4,919.25 4,897.53 :
16 32 4,897.53 582548 5,805.12 Time t "
17 3.2 5805.12 6732.91 6,713.02
18 3.2 6,713.02 764365 7,622.25
19 ) 7,622.25 855467 853357
20 3.2 8,533.57 946419 944488
X=epsilon_0, Y=epsilon_c, Z=epsilon_r
Jnr vs. % recovery.
X axis=Jnr, Y axis=% recovery

100
%
50—+
A
0 7 ‘ — f 4 —
0 0.5 1 1:5 1/kPa 2

Page 1 (13/10/2016 10:26:18)

J(t,’[o) —

Signature:

Filename: 3865.orx




[

/('\’__) Anton Paar

MSCR 100 Pa

Operator: CMF
File: C:\Users\usuario\Documents\Anton Paar\Rheoplus\VIRGEN 2.0i

MSCR (according to AASHTO TP70-12), v8.1

Date: 13/10/2016

Time: 15:24:00

Name: 38651

Sample: VIRGEN 2 2 l
Remark: Uipgen @TFo

AVERAGE PERCENT RECOVERY

Temperature: 64.0015 °C 1.5

0.1 kPa: 14.1471% y 17
3.2 kPa: 2.4149%
PERCENT DIFFERENCE BETWEEN AVERAGE PERCENT RECOVERIES 05

82.9304%

NON-RECOVERABLE CREEP COMPLIANCE (Jnr)

0.1 kPa: 2.1004 1/kPa 0
3.2 kPa: 2.8617 1/kPa

PERCENT DIFFERNCE BETWEEN Jnr
[Inr_diff=((Inr3.2-IJnr0.1)-100)/(Inr0.1)]

150
Time t

s 200
—

MSCR 3200 Pa

36.2444 %

Meas. Pts. Shear Stress X Y Z 100 t
[kPa] - [%] [%] [%] [

Meas. Pts. Shear Stress X Y Z r

1 0.1 0.00000649687 23.9502 20.6669 80

2 0.1 20.6669 44.8023 41,3839 i

g 0.1 41.3839 65.6551 62.2072 i

4 0.1 62.2072 86.5957 83.13 * 60

5 0.1 83.13 107.614 104.136

6 0.1 104.136 1287  125.214 ,

7 0.1 125.214 149,854  146.358 Y 40

8 0.1 146,358 171.053 167.543 I

9 0.1 167.543 192.286 188.775 ;

10 0.1 188.775 213.564 210.045 20

1 3.2 210.045 1,119.89 1,095.92

12 3.2 1,095.92 2,019.64 1,996.22

13 3.2 1,996.22 29279 29048 0

14 3.2 2,904.8 3,842.28 3,819.45

15 32 3,819.45 4,760.23 4,737.64

16 3.2 4,737.64 5682.89 5,660.48

17 3.2 5,660.48 6,607.8 6,585.66

18 3.2 6,585.66 753419 7,512.15

19 a2 7,512.15 8,462.04 8,430.66

20 3.2 8,439.66 9,389.22 9,367.62

X=epsilon_0, Y=epsilon_c, Z=epsilon_r

Jnr vs. % recovery.
X axis=Jnr, Y axis=% recovery

250
Time t

s 300
—

100
% |
50+
A
1 — | — | - r
0 0.5 1 1.5 1/kPa 2
Jtr) —
Page 1 (13/10/2016 15:25:05) Signature:

Filename: VIRGEN 2.orx
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Rheocalc V3.1-1 Brookfield Engineering Labs
Arch: D:\BROOKFIELD\3865 0%.DB
Fecha: 27/10/2016 Hora: 10:29:30 Tipo: RV Husillo: sSC4-21
Muestra:
# Viscosidad Veloc. % Par Esf. Cortante G. Velocidad Temperatura Bath Intervalo|
(cP) (RPM) (%) (Dlem?) (1/seq) (°C) (°C) (mm:ss.t)
1 2152.50 20.00  86.1 400.37 18. 60 134.9 134.9 00:01:00.2
2 15150 dU.0D Be.: 401.30 18.60 1349 134.9 00:01:00-0
3 2160.00 20.00 86.4 401.76 18.60 134.9. 134.9 OO:Ol:.OO.l
4 2157.50 - 20.00 —86.3 401.30 18.60 125 0 135.0- 00:01:00.1
5 2155.00 20.00 86.2 400.83 18. 60 135.0 135.0 00:01:00.1
6 2150.00 20,00 86.0 399,90 18.60 135.1 135.1 00:01:00.1
7 2142.50 20.00 85.7  398.51 18. 60 135.1 135.2  00:01:00.1
8 Ziar .50 ovap wes 307 g 1860 135.1 135.1 00:01:00.0
9 2135.00 20.00 85.4 397.11 18.60 135.1 135.2  00:01:00.1
10 2132.50 20.00 853 396. 64 18.60 135.1 1351 ‘op:0i:00.%
11 2132.50 20.00 85.3 396.64 18.60 135.1  135.1 00:01:00.0
12 213060 2000 B85.2 396.18 18,60  135.0 135 1 0606:01:00.0
13 2135.00 20.00 85.4 397.11 18. 60 134.9 135.0 00:01:00.0
14 2132.50 20.00 85.3 . 18.60 134.9 135.0  00:01:00.0
15 2130.00 20.00  85.2 396.18 18.60 134.9 135.0 00:01:00.1
16 213250 2000 853 396.64 18,60  134.9  134.5 00:01:00.1
17 2137.50 20.00 85.5 397.58 18.60  134.8 134.8  00:01:00.0
18 213750 20.00 855 397.58 . 18 8¢ 134.8 134.9  00:01:00.0
19 2140.00 20.00 85.6 © 398.04  18.60 134.8 134.9  00:01:00.0
20 514000 20.00  B85.6 398.04 18.60  134.8 134.9  00:01:00.0
21 2142.50 20.00  85.7 398.51 18. 60 134.8 134.8 00:01:00.0
22 2137.50 20.00 85.5 309 586 18 g5 3@ g 10 G)idion
23 2137.50 20.00 85.5 397.58 18. 60 134.8 134.9  00:01:00.0
20 21an @0 P0.00 Bs.e 30804 18,60 1348 1348 Go.0l00.0
25 2137.50 20.00 85.5 397.58 18.60 134.8 134.9  00:01:00.0
26 oldoigy 2000 B~ 6 zom oot 18 60 134 .8 134.9 00:01:00.0
27 2140.00 20.00 85.6 398.04 18.60 134.9 134.9  00:01:00.1
28 2135.00 20.00 85.4 397 11 18.60 134.9 135.0 00:01:00.1
Pagi 1 27/10/2016 11:20:21



Rheocalc V3.1-1 Brookfield Engineering Labs

# Viscosidad Veloc. % Par Esf. Cortante G. Velocidad Temperatura Bath Intervalo|
(cP) (RPM) (%) (Dicm?) (1/seg) (°C) (°C) (mm:ss.t)

29 2135.00 20.00 85.4 397,11 18.60 135.0 135.0 00:01:00.1
S0 s e o i i8.60  138.1 135.0 00:01:00.1
51 2132.50 20.00  85.3 396.64 18.60  135.1 135.1  00:01:00.1
32 2130.00 20.00 85.2 396.18 18.60 135 155 1 dobi0n
33 2130.00 20.00  85.2 396.18 18. 60 135.1 135.1  00:01:00.0
34 Jiciea 0ol aEa 365,71 1B 60 1w iaE o Gooih0 0
35 2127.50 20.00 85.1 305,71 18. 60 1385.1 135.1  00:01:00.0
36 2130.00 20.00 B85.2 396.18 a0 1 135.0 00:01:00.1
37 2130.00 20.00 85.2 396.18 18.60 135.0 135.0 00:01:00.1
38 2130.00 20.00 . 852 396.18 18.50 1350 135.1  00:01:00.0
39 2132.50 20.00 85.3 396.64 18.60  135.0 135.0 00:01:00.0
Notas:

27/10/2016 11:20:21
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Pontificia Universidad Cato6lica del Ecuador
Laboratorio de Ma:erza?es de Cowtmfﬂloﬂ

"‘b‘r

AORARY,
2 k
a7

s

IMC-MPT-5.4-AP-3-R1

AREA DE PAVIMENTOS
ENSAYO DEL HORNO DE PELICULA DELGADA RODANTE {R"?G}

ORDEN DE TRABAJO N° L ] FECHA DE ENSAYO: L H , J [ }
IDENTIFICACION DE LA MUESTRA: ( vigen  Hese }
G U
i ™
= PARA CAMBIO DE
MASA DE BOTELLA 1 + ASFALTO ANTES {g): 2D3. yqy s
9 J e
L
i P e
MASA DE BOTELLA 2 + ASFALTO ANTES (g): s
. J )
- [ ) PARA CAMBIO DE
MASA DE BOTELLA 1 + ASFALTO DESPUES (g): j | PAT TBIO DE
. j i MASA
i\k 7
f S
2 i d =/ TR =
MASA DE BOTELLA 2 + ASFALTO DESPUES (g): PARACAMBIODE
L ) MASA

OBSERYACIUNES:

FIRMAS DE RESPONSABILIDAD:

ENSAYO - INFORME




Pontificia Universidad Cat6lica del Ecuador
Laboratorio de Materiales de Construccién

s
AN,

%

T
s

4

']

IMC-MPT-5.4-AP-3-R1

AREA DE PAVIMENTOS

. ENSAYO DEL HORNO DE PELICULA DELGADA RODANTE (RTFO)

ORDEN DE TRABAJO N° [ j FECHA DE ENSAYO: L H , M J
IDENTIFICACION DE LA MUESTRA: i PTFe © 7 }
i I
= PARA CAMBIO DE
MASA DE BOTELLA 1 + ASFALTO ANTES {g): (97,833 i
.i‘ - LA
a N
; PAI BIO DE
MASA DE BOTELLA 2 + ASFALTO ANTES (g): 205, 41§ * Aim}ii*:f"o '
) 12
’ ( 1w 10 DE
MASA DE BOTELLA 1 + ASFALTO DESPUES (g): | jar 3wy | TABACAMBIDDE
_ Al B - MASA
« J
[ )
MASA DE BOTELLA 2 + ASFALTO DESPUES {g): | S 3 ; PARA \CLiZiBAO DE
‘i\ j Y P_\

OBSERYVACIONES:

Za’ &Mo: 6( /-La/e- /‘?44 AL Jac-‘ﬁ 7L.¢,. e awfﬂ""‘ oler offn Cnsos 7 ©

FIRMAS DE RESPONSABILIDAD:

ENSAYO . INFORME




Pontificia Universidad Catélica del Ecuador ;“m"%;
Laboratorio de Materiales de Consiruccion '“Jgf
LMC-MPT-5.4-AP-3-R1

AREA DE PAVIMENTOS

ENSAYO DEL HORNO DE PELICULA DELGADA RODANTE (RTFO)

ORDEN DETRABAJON® | | emcua pEmNsavo: ]
; . E { — ' ===
IDENTIFICACION DE LA MUESTRA: i o Hese J
. :

’/' R

! - PARA CAMBI =
MASA DE BOTELLA 1 + ASFALTO ANTES (g): | 177.92/ : -"“-’“’*M‘i-gfio B

{ . J B

s

! PAI BIO DE

MASA DE BOTELLA 2 + ASFALTO ANTES (g !t i Ama?igds_o |
) MAS;

( Y
MASA DE BOTELLA 1+ ASFALTO DESPUES (g); i ?. BaRa ﬁﬂgﬂo -
: | : MASA
{ J
| )
MASA DE BOTELLA 2 + ASFALTO DESPUES {g): 3 | PARACAMBIODE
% j MASA
Ng oy
OBSERVACIDNES:
FIRMAS DE RESPONSABILIDAD:
ENSAYO INFORME




_“1"!!. .{v,qr

’jormﬁc ia Univ "Sﬂiﬁd Catoi:c de EEcuaL or 43
_L

Ry %
'i’m s

LMC-MPT-5.4-AP-3-R1

AREA DE PAVIMENTOS
. ENSAYO DEL HORNO.DE PELICULA DELGADA RODANTE (RTFO)

ORDEN DE TRABAJO N° [ J FECHA DE ENSAYO: [ J ( _ J { J

M

IDENTIFICACION DE LA MUESTRA: { 2.5/

IR
ZO0N- €3
= PARA CAMBIO DE
MASA DE BOTELLA 1 + ASFALTO ANTES (g): , R
\ J )
b -
« ~ L g A
. r 2oy, 342 | paRA CAMBIODE
MASA DE BOTELLA 2 + ASFALTO ANTES {g): : _ .
\ i B
MASA DE BOTELLA 1 + ASFALTO DESPUES (g): ( 203./° }W, PARA CAif??IO DE
. 1 J' MASA
2 ‘\
; DO ;—/ < 3 - i A N\ T YD
MASA DE BOTELLA 2 + ASFALTO DESPUES (g): | Qo4.228 | Pml%félfﬁiu 2
L ) MASA
OBSERVACIONES:
FIRMAS DE RESPONSABILIDAD:
ENSAYO INFORME
i




!
Laboratorio de M .‘Lene@es de Co

AREA DE PAVIMENTOS

Pontificia Universidad Catélica dei Ecuador
e .

,,e.r‘m ;E,a

\_muu-ir _y,
ﬁ il
oy st

PUCE

LMC-MPT-5.4-AP-3-R1

. ENSAYO DEL HORNO DE PELICULA DELGADA RODANTE {(RTFO)

ORDEN ,DE TRABAJON° [ ] FECHA DEENSAYO: [ T[ ; J [ }

IDENTIFICACION DE LA MUESTRA: ,{ PTF2 ? b

s E
MASA DE BOTELLA 1 + ASFALTO ANTES {g): 203 . 492
__ J
= ™
‘ ! o T T r-rr'. = AT . 29}, ¥UTr
MASA DE BOTELLA 2 + ASFALTO ANTES (g): ,
J
1 )
MASA DE BOTELLA 1 + ASFALTO DESPUES {g): | dos. 082 |
il
[ |
) [
MASA DE BOTELLA 2 + ASFALTO DESPUES (g): A R
‘ f
. 98 -,

OBSERYACIONES:

PARA CAMBIO DE
MASA

PARA CAMBIO DE
MASA

FARA CAMBIO DE
MASA

PARA CAMBIC DE
MASA

FIRMAS DE RESPONSABILIDAD:

INFOEME
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Pontificia Universidad Cat6lica del Ecuador oo
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IMC-MPT-54-A7-3-R1

AREA DE PAVIMENTOS .
- ENSAYO DEL HORNO DE PELICULA DELGADA RODANTE (RTFO)

ORDEN DE TRABAJO N° [ FECHA DE ENSAYO: t ] ‘ l J ]

IDENTIFICACION DE LA MUESTRA: | | }
£ .
d / ™
Lok, ? éo PARA CAMBT o
MASA DE BOTELLA 1 + ASFALTO ANTES {g): B e
9 MAS:
r Y g
. , . PAI BIO DE
MASA DE BOTELLA 2 + ASFALTO ANTES (g): | /7% 79/ Fa
" J h
MASA DE BOTELLA 1+ ASFALTO DESPUES (g): 1/ o5 | PARA CAMBIODE
, - | 277 7% | MASA
2oy 066 | :
( )
2 i i | \ MRT =
MASA DE BOTELLA 2 + ASFALTO DESPUES {g): / 98 456 ; PARA CAMBIO DE
L ) MASA

OBSERVACIONES:

FIRMAS DE RESPONSABILIDAD:

INFORME

F

ENSAYO
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Pontificia Universidad Catdlica del Ecuador
Laboratorio de ] ‘-"81‘19}65 de Construccitn
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LMC-MPT-5.4-AP-3-R1

AREA DE PAVIMENTOS
ENSAYO DEL HORNOG DE PELICULA DELGADA RODANTE (RTFO)

ORDEN DE TRABAJO N° L ‘J FECHA DE ENSAYO: [ j [ _ ] ( j

IDENTIFICACION DE LA MUESTRA: {L 207 —}

(1 =0q. 458
= T PARA CAMBI B
MASA DE BOTELLA 1 + ASFALTO ANTES (g): ® i T

(> 195 98% )
PARA CAMBIO DE

MASA DE BOTELLA 2 + ASFALTO ANTES (g): : , eiends
4 J =
. [ ] PARACAMBIODE
MASA DE BOTELLA 1 + ASFALTO DESPUES (g): | <3, 3c¢ | TARACAMBIODE
, A ; MASA
L )
—
11 /U‘ 23141 para camBIODE
MASA DE BOTELLA 2 + ASFALTO DESPUES (g): f . FenainielLs
L ) MASA
OBSERVACIONES:
FIRMAS DE RESPONSABILIDAD:
ENSAYO : INFOEME




AREA DE PAVIMENTOS

Pontificia Universidad Catélica del Ecuador
Laboratorio de ‘»/‘a-.eﬂa?es de Construccién
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LMC-MPT-5.4-AP-3-R1

ENSAYO DEL HORNO DE PELICULA DELGADA RODANTE (RTFO)

ORDEN DE TRABAJO N° [

q FECHA DE ENSAYD:

[

00

IDENTIFICACION DE LA MUESTRA: ;f e~ HesL
.

s &
MASA DEBQOTELLA 1+ ASTALTO ANTES {g}: /.76 . /06
= N
MASA DEBOTELLA 2 + ASFALTDO ANTES {g}:
— _/
( ]
MASA DEBOTELLA 1+ ASFALTO DESPUES {g}: ] :
: ' - |
Y J
( )
MASA DE BOTELLA 2 + ASFALTO DESPUES (g): | i
L J

OBSERVACIDNES:

PARA CAMBIO DE
MASA

PARA CAMBIO D

MASA
PARA CAMBIO DE
MASA

PARA CAMBIO DE

MASA

FIRMAS DE RESPONSABILIDAD:;

ENSAYO
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LMC-MPT-5.4-AP-4-R1

AREA DE PAVIMENTOS
ENSAYO DE PUNTO DE CHISPA Y LLAMA CON EL EQUIPO DE COPA ABIERTA CLEVELAND

ORDEN DE TRABAJO N° [ ] FECHA DE ENSAYO: [ J r J [ ]

IDENTIFICACION DE LA MUESTRA: [ J

PUNTO DE CHISPA (°C): T/

i

PUNTO DE LLAMA (°C): [ 330

~

PRESION BAROMETRICA (mmHg): | S 77- S
J

OBSERVACIONES:

FIRMAS DE RESPONSABILIDAD:

ENSAYO " INFORME




DAD CA Ty . . . . rq°
S, Pontificia Universidad Catolica del Ecuador ISy,
g % Laboratorio de Materiales de Construccion e %
g & Av.12deOctubreyVeintimilla LMC-MPA-44-1-R1 E 5
2 = Teléfono: 2991-529 Fax: 2991-624 7 &

E-mail: LMC-PUCE@puce.edu.ec " =
Jé&&'slﬂyrﬁ“ﬁd’ www.puce.edu.ec - om o PUCE
AREA DE HORMIGONES No 003261

ORDEN DETRABAJO M

CLIENTE:
TELEFONO:
MUESTRAS:

R.U.C / C.L

DiA MEs ARNO DIA MES

FECHA DE INGRESO: [:] D D
FECHA DE INICIO: D [:] D

FECHA DE ENTREGA:

FECHA DE ENTREGA:

FECHA DE ENTREGA: D

FECHA DE ENTREGA:

OBRA! SOLICITADO POR:. ... Lok S ey, sy ¥Wiiaa g
EISCALIZACION:: . .. e et it
LOCALIZACION: CONTRATISTAT . o e et oot

MATERIAL EMPLEADO PARA: .. . i,

AGREGADOS:
Granulometria de aridos

D Granulometria completa

D Peso unitario suelto, peso unitarie compacto
BAbsomiénl Densidad Bulk / Densidad aparente
D Materia Organica

D Desgaste a los sulfatos (5 ciclos)

D Abrasién (masiva / triturada)

D Equivalente de arena

D Material que pasa el tamiz N° 200

D Terrones de arcilla

D Particulas livianas (Deletereos)

D Particulas alargadas y planas

D % de caras fracturadas

HORMIGON:

C] Disefio de hormigon (Completo) f'c i l l l l

CANTERAN = fe Lol 0 B ol e o messmrsnss
LOGALIZACION GANTERA: .0 L Lt matii sl bl

D Disefio de hormigan (solo dosificacion tedrica) f'c ) ( ) (

G Toma de muestras de cilindros
D Muestreo de agregado

OTROS:

El cliente se compromete a cancelar los ensayos maximo 2 dias antes de la fecha de inicio de ejecucién del ensayo, caso contrario, la fecha de entrega queda anulada y los ensayos serén replanificados
después de la cancelacion.

El tiempo méximo de permanencia de las muestras sin cancelar en el Laboratorio sera de 2 semanas a partir de la fecha de ingreso, transcurrido este tiempo seran desechadas.

ELABORADO POR

CLIENTE

Del 3001 2l 3500




PONTIFICL: UNIVERSIDAD CATOLICA DEL ECUADCR FACTURA

RUC. 1790105601001 Autorizacién S.R.I No. 1114724746
AV. 12 DE OCTUBRE 1076 Y ROCA Quito - Ecuador No. Factura 001-023-000287010

AP:17012184  PBX:022991700 FAX: 022991638 FECHA DE AUTORIZACION: 02/05/2014

E-mail:webmaster@puce.edu.ec Fecha Validez SRI: 02/05/2015

Somos contribuyentes especiales. Resolucién No. 155 del 24/04/1999-No retener IVA

Cliente:Guerrero Godoy Alexandra Patricia
Codigo: EST004662

RUC/CI: 0603366212

Direccién:PJE. SAN LUIS 102

Facultad y Carrera:MAESTRIA EN INGENIERTA VIAL
Fecha: 19/06/2014

Caja: psantama
No. Comprobante: 20140165980

CANT DETALLE VALOR UNITARIO VALOR TOTAL
1 Proceso de Graduacién/titulacidén 1,473.00 1,473.00
SUBTOTAL 1,473.00
Forma de Pago: DESCUENTC 1 0.00 i
DESCUENTO 2 0.00
TCTAL VENTA NETA 1,473.00
TOTAL GRAVADO CON IVA 0% 1,473.00
DINERS CLUB DIFERIDO 1,553.18 TOTAL GRAVADO CON IVA 12% 0.00
TOTAL 1,553:18 VALOR DEL IVA 12% 0.00
TOTAL 1,473.00
CCMPROBANTE. DE PAGO
RETENCICNES &SDG‘]_':FGI@I@S Y CTROS (NO DEDUCIBLE IMP. RENTA) 80.18
Ay UATOL ™
7 L7 7
//";ﬁ.',‘.\\ _\_“‘\ [ "F‘:’ ,4(\
S Y €
TorAL X Bncare (YWY~ (2 Lp853.08 |
PR \o ol
[z = LB \%
12¢ (g W '
J%*_".\ \ ¥ _ /l;’;{\;ﬁ '(J
- - ) / i3
\\ Z irma. 1.7 L Recibi Conforme
\¢ C‘f\ I A/




T, Pontificia Universidad Catélica Del Ecuador
i QUITO . ECUADOR
www.puce.edu.ec

dge@puce edu.ec

Av. 12 de Octubre 1076 y Roca. PBX(593) 02 2991700/ 2565627 . Fax(593) 02 2562249

pazmifo Chiluiza Hernan Viadimir Cl: 0603123464

Estudiante (Consumidor Final) :
iA- MAESTRIA EN INGENIERIA VIAL

Facultad y Carrera : FACULTAD DE INGENIER

Ciclo Académico :  2014-01
Email : HPAZMINO535@PUCE.EDU.EC N° de comprobante : 20140165979

Username: HPAZMINOS535

1 Desglose de retenciones asociaciones y otros

Seguro de accidentes para Dir. Tesis (cobertura un afio y medio) Mov. 80,18
5 8018
i} Derechos Dir. Tesis -
Proceso de Graduacion/titulacion postgrado (un afoy medio) 1.473,00
" § 1.473,00
SERVICIOS FACTURADOS + IVA
§ 156318

TOTAL SERVICIOS FACTURADOS + IVA

Segundo Semestre

resaron el

1.REVISION OBLIGATORIA DEL SISTEMA DE PENSION DIFERENCIADA: Los estudiantes que ing |
2010-2011, deben actualizar su categoria del 2 al 30 de febrero del 2014. Retirar el formulario y diptico |
|
I
|

Observaciones:
de requisitos en la DGE, en el counter y en las oficinas 3 y 4 de Pension Diferenciada, del 26 al 30 de ENERO del 2014.
5 |

Quienes no cumplan con este requisito pasaran a la categoria inmediata superior.

2. Las materias declaradas son responsabilidad del estudiante,

3, Este documento solo es informativo, y no es necesario presentarlo en Tesoreria.
Los estudiantes con pargueadero deben colocar su sticker en el auto inmediatamente después del paga de este

comprobante en el parqueadero tras la Facultad de Arquitectura.

Evaluacion Docente: Se recuerda a los estudiantes que |a evaluacién docente a sus profesores es obligatoria. El periodo
correspondiente al segundo semestre 2013-2014 se llevard a cabo del 31 de marzo al 30 de abril del 201 4.

La evaluacion docente correspondiente al primer ciclo intensivo de lenguas se realizara del 17/feb al 7/mar del
2014. La evaluacién docente del primer médulo de la Facultad de Arguitectura, Disefio y Artes se realizara del 17 al f .

28 de marzo del 2014, El incumplimiento de esta obligacién tiene una multa econémica.

Parqueadero:
de evaluacion



UNIVERSIDAD CENTRAL DEL ECUADOR o
FACULTAD DE INGENIERIA QUIMICA VL

DEPARTAMENTO DE PETROLEOS, ENERGIA Y CONTAMINACION

INFORME DE RESULTADOS

PETROLEO
Informe N© 17-02-05-P-1
Fecha 2017-03-01
Referencia: 0T-17-02-05-P
Atencién: Ing. Patricia Guerrero
Empresa: PARTICULAR
Direccion: Espafia y Venezuela
Tipo de ensayos: Analisis Fisicoquimicos
Tipo de muestra: ASFALTO (SOLIDO)
Identificacion de la muestra: #1
Descripcion de la Muestra: Sin descripcidn especifica
Fecha de ingreso de la muestra: 2017-02-15
Codigo de muestra: OE-17-02-05-P-1
Fecha de realizacion de ensayos: 2017-02-23 a 2017-03-01
DETERMINACION UNIDADES METODO RESULTADO
Asfaltenos en C7* %P PNE/DPEC/P/ASTM D-3279 18,0

Nota.- Los ensayos marcados con (*) no estan incluidos en el alcance de acreditacion del SAE

Condiciones Ambientales.- Presion 542,3 mm Hg; Temperatura: 18,4 °C

Realizado por: VRT Revisado por:

H . Ghem Carva]al C.
DIQ’ OR DEL LAB. DEL DPEC

2 Ing?%rnanﬁéd‘gasa L. *
RESPONSABLE TECNICO R A'B?

’>qu
ADVERTENCIA: EL USUARIO DEBE EXIGIR EL ORIGINAL. EL DPEC NO SE RESP&&;EE\IEIZA POR DOCUMENTOS FOTOCOPIADOS.

Direccion: Enrique Ritter s/n y Bolivia Teléfono: 2904794 / 2544631 ext. 26 E-mail: fig.secretaria.dpec@uce.edu.ec
QUITO - ECUADOR

MC2201-P01-6 Hoja 1 de 3




UNIVERSIDAD CENTRAL DEL ECUADOR  (qeuenaum,
FACULTAD DE INGENIERIA QUIMICA J &

DEPARTAMENTC DE PETROLEOS, ENERGIA Y CONTAMINACION

INFORME DE RESULTADOS

PETROLEO
Informe N© 17-02-05-P-2
Fecha 2017-03-01
Referencia: OT-17-02-05-P
Atencién: Ing. Patricia Guerrero
Empresa: PARTICULAR
Direccion: Espafia y Venezuela
Tipo de ensayos: Analisis Fisicoquimicos
Tipo de muestra: ASFALTO (SOLIDO)
Identificacion de la muestra: #2
Descripcion de la Muestra: Sin descripcién especifica |
Fecha de ingreso de la muestra: 2017-02-15
Cédigo de muestra: 0OE-17-02-05-P-2
Fecha de realizacion de ensayos: 2017-02-23 a 2017-03-01
DETERMINACION UNIDADES METODO RESULTADO
Asfaltenos en C7* %P PNE/DPEC/P/ASTM D-3279 23,6

Nota.- Los ensayos marcados con (*) no estdn incluidos en el alcance de acreditacion del SAE

Condiciones Ambientales.- Presion 542,3 mm Hg; Temperatura: 18,4 °C

Realizado por: VRT Revisado por: Aprobado por:

A .
Z

(A i .

(a4
»gf‘lng. Ghem Carvajal C.

“¥Ing. Fernanda Toasa L.
RECTOR DEL LAB. DEL DPEC

‘\\% 5
40 oo
ADVERTENCIA: EL USUARIO DEBE EXIGIR EL ORIGINAL. EL DPEC NO SE RESPBREABILIZA POR DOCUMENTOS FOTOCOPIADOS,

Direccion: Enrique Ritter s/n y Bolivia Teléfono: 2904794 | 2544631 ext. 26 E-mail: fig.secretaria.dpec@uce.edu.ec

QUITO - ECUADOR

MC2201-P01-6 Hoja 2 de 3




UNIVERSIDAD CENTRAL DEL ECUADOR
FACULTAD DE INGENIERIA QUIMICA

DEPARTAMENTO DE PETROLEOS, ENERGIA Y CONTAMINACION

INFORME DE RESULTADOS

PETROLEO
Informe N© 17-02-05-P-3
Fecha 2017-03-01
Referencia: 0T-17-02-05-P
Atencion: Ing. Patricia Guerrero
Empresa: PARTICULAR
Direccion: Espafia y Venezuela
Tipo de ensayos: Analisis Fisicgqufmicos
Tipo de muestra: ASFALTO (SOLIDO)
Identificacion de la muestra: #3
Descripcion de la Muestra: Sin descripcion especifica
Fecha de ingreso de la muestra: 2017-02-15
Codigo de muestra: QE-17-02-05-P-3
Fecha de realizacién de ensayos: 2017-02-23 a 2017-03-01
DETERMINACION UNIDADES METODO RESULTADO
Asfaltenos en C7* %P PNE/DPEC/P/ASTM D-3279 19,5

Nota.- Los ensayos marcados con (*) no estan incluidos en el alcance de acreditacion del SAE

Condiciones Ambientales.- Presion 542,3 mm Hg; Temperatura: 18,4 °C

Realizado por: VRT

G, Fernarida Toasa L.
SPONSABLE TECNICO

P, RECTOR DEL LAB. DEL DPEC
D cgre

ADVERTENCIA: EL USUARIO DEBE EXIGIR EL ORIGINAL, EL DPEC NO SE RESPONSABILIZA POR DOCUMENTOS FOTOCOPIADOS.

E-mail: fig.secretaria.dpec@uce.edu.ec

Teléfono: 2904794 / 2544631 ext. 26
QUITO - ECUADOR
MC2201-P01-6 Hoja 3 de 3

Direccidn: Enrique Ritter s/n y Bolivia




