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In order to study rules of property variation of modified asphalt with rock asphalt and its mixture, Binzhou 90# base bitumen and Maoming 70# base bitumen are modified respectively with Xinjiang rock asphalt of 5, 10, 15 and 20%. Property variation of modified asphalt is studied through conventional indexes of grading index penetration system and DSR, BBR as well as quantities of experiments on modified asphalt graded as AC-13 in properties of high temperature, water stability, low-temperature crack resistance and fatigue.  The results show that the modifier of rock asphalt is helpful to improve the performance of asphalt at high temperature, but it may also affect the performance at low temperature. The optimum content range of rock asphalt should be controlled in 5 ~ 15%. The improvement in performance of modified asphalt is helpful to the high -temperature performance, water stability and fatigue property of its mixture, but the low-temperature performance may get worse in a small range.
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INTRODUCTION
With the rapid development of transportation industry, the road performance of asphalt pavement should meet higher requirements for heavy and canalized traffic. The wide use of modified asphalt in high-grade pavement greatly improves asphalt mixture’s road performance. Currently, effective and widely used modifiers are mainly SBS, PE, SBR, etc. However, with the rise in prices of SBS and other modifiers, it is becoming a hotspot in transportation domain to find a modifier of low price and good effect. 
Rock asphalt is a stable kind of natural asphalt and Overseas studies have shown that the modifier of rock asphalt will improve mixture’s road performance, especially in its high-temperature stability, water stability and fatigue resistance. However, the engineering application of rock asphalt, especially the natural storage in Kalamayiwuerhe, Xinjiang and Qingchuan, Sichuan, etc, is limited for a lack of detailed and clear methods and standards but principle technical requirements by the current specification. The objective of this study is evaluating rules of property variation of modified asphalt with rock asphalt of Kalamayi, Xinjiang and its mixture through experiments, providing reference to our country’s rock asphalt’s engineering application.

MATERIALS AND METHODS
Materials

Bitumen

Considering effects of different base bitumen to experiments, Binzhou 90# and Maoming 70# base bitumen were used respectively. 

Rock asphalt used in this study is Xinjiang Wuerhe rock asphalt. 
Aggregate

As for the modified asphalt mixture’s tests, if without special explanations, the coarse aggregate was Chengde, Hebei graded basalt material, the fine aggregate was limestone sand and the filler was limestone filler.

Gradation

The use of AC-13 as asphalt mixture’s gradation is given by stipulation in the current specification to insure that testing results are stable and reliable.
Material Preparation

Base bitumen and rock asphalt

According to related experiment stipulation, Binzhou 90# and Maoming 70#base bitumen have been tested with conventional indexes and testing results meet requirements, which is listed in Table.1 and those of Wuerherock asphalt are indicated in Table.2
Table 1. Technical index of base bitumen
	Pilot projects
	Types of base bitumen

	
	Binzhou AH-90
	Maoming AH-70

	Penetration(100g，5s，25°C)    0.1mm
	87
	67

	Ductility(5cm/min，15°C）        cm
	>150
	>100

	Softening point(ring and ball method)°C
	45.3
	48.3

	RTFOT（160°C 5h）
	Loss of mass   %
	0.29
	0.41

	
	penetration ratio %
	58.6
	59.7

	
	Ductility (25°C) cm
	>150
	>100

	
	Ductility (15°C) cm
	>150
	54


Table 2. Technical index of rock asphalt

	Pilot projects
	Unit
	Test results

	Asphalt content
	％
	99.4

	Ash content
	％
	0.54

	Specific gravity
	g/cm³
	1.06

	Flash point
	°C
	＞230°C

	Loss of mass
	％
	0.632

	Moisture content
	％
	0.1%

	Maximum particle size of mineral
	mm
	4.75


Gradation

To ensure the accuracy of grading, the target gradation of AC-13 is compounded by aggregates of single size sieving from qualified coarse aggregates by standard sifter, blended with fine aggregates. 

Modified asphalt and asphalt mixture

Binzhou 90# and maoming 70# base bitumen were preheated to 150°C and rock asphalt was blended in with predetermined proportion of 5, 10, 15 and 20%. Heat and stir them to disperse rock asphalt gradually in base bitumen, then continue at 175°C for 30 min and preserve it in an oven for 1h and then blend it at 175°C for 15 min for later use of pouring an asphalt model. In addition, the method of high-speed shearing can also be used to prepare samples.
The match ratio design of asphalt mixture was determined by Marshall mix design method according to the current specification. In the experiment, the heating temperature of the asphalt mixture was 185°C, the mixing temperature was 175°C, and the compaction temperature was 160°C, according to the viscosity curve of the rock asphalt.The match ratio design of asphalt mixture was determined by Marshall mix design method according to the current specification. In the experiment, asphalt mixture’s testing temperature of aggregate, mixing and compaction were at 185,175 and 160°C according to the modified viscosity temperature curve. According to the preparation method, the modified asphalt was prepared in advance, and then the rock bitumen modified asphalt was added into the mineralizer for 90s to obtain the rock asphalt modified mixture. Finally, the mineral powder was added and then mixed for 90s.
According to the tests, the results of the match ratio design of Binzhou 90# base bitumen were shown in fig.3 to fig.8 and its OAC was 4.9%. Note that the optimum amount of asphalt with different content of rock asphalt may change as a result of blending modifier and changes in viscosity and other indexes of itself. In this paper, the same optimum amount of asphalt is taken with different content of modifier, which emphasizes the comparison of how different quality of asphalt may affect the properties of mixtures.
Tests of bitumen
Penetration, ductility and softening point tests

Penetration reflects asphalt’s deformation capacity under loading. Ductility reflects asphalt’s ability to resist cracks. As for the softening point, it can reflect asphalt’s high-temperature performance and is closely connected with asphalt mixture’s rut resistance. This study modifies Binzhou 90# or Maoming 70# base bitumen with Xinjiang rock asphalt of 5, 10, 15 and 20% respectively for penetration test at 5, 15, 25 °C, for ductility, softening point and toughness test at 5, 15°C before and after aging according to the test procedure.
Tests of asphalt mixture

Marshall tests, rutting tests and water stability tests

The Marshall Test method is used for the HMA proportion design, according to the current technical specification. This study modified Binzhou 90# base bitumen and Maoming 70# base bitumen with rock asphalt of 5, 10, 15 and 20% graded as AC-13. The test specimen adopts the same asphalt-aggregate ration according to relevant test procedures. The number of a single group of specimen is not less than 4 to test asphalt mixture’s stability and flow value. The residual stability of immersion Marshall test and freeze thawing split test’s residual strength are two main indexes to evaluate asphalt mixture’s resistance to water damage.

Tests of low-temperature performance

According to current specification, low-temperature bending test is used to evaluate asphalt mixture’s low-temperature crack resistance. Binzhou 90# base bitumen and Maoming 70# base bitumen were modified with rock asphalt of 5, 10, 15 and 20% respectively by wheel roller. The track board was compacted by wheel grinding and was cut into beams of 250×30×25mm at -10°C and the loading rate was 50mm/min. Asphalt mixture’s low-temperature crack resistance is evaluated by failure strain at low temperature. 

ANALYSIS
Asphalt
Ductility test results
Penetration test results As is shown in Fig.1 and Fig.2, modified Binzhou 90# and Maoming 70# base bitumen show similar rules:

1 At the same temperature, modified asphalt’s penetration is obviously lower than that of base bitumen and the penetration reduces with the increase of the proportion of rock asphalt. This means that modified asphalt is stiffer and stronger in deformation resistance.

2 Equivalent softening point T800 is significantly lower after modification. With the increase of the proportion of rock asphalt, there is an increasing trend in the equivalent softening point, which means rock asphalt can improve asphalt’s high-temperature stability.

3 A limited increase in the equivalent brittle point is observed with rock asphalt’s modification, which means the addition of rock asphalt will slightly worsen asphalt’s low-temperature stability.
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Fig. 1. Penetration variation of Binzhou 90# modified with rock asphalt 
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Fig. 2. Penetration variation of Maoming 70# modified by rock asphalt

From Fig.3~Fig.5, It can be seen from fig.14 to 17 that rock asphalt can remarkably reduce base bitumen’s ductility before and after aging, and with the increase of rock asphalt, the asphalt’s ductility reduced remarkably.
Softening point

As can be seen in Fig.6 and Fig.7:

1 Rock asphalt can obviously elevate asphalt’s softening point, so it’s helpful to asphalt mixture’s high-temperature stability and rut resistance.

2 Asphalt’s softening point elevates with the increase of rock asphalt content, but the increasing range reduces gradually. As 5% rock asphalt was added to Binzhou 90# bitumen asphalt for three times constantly, the increasing ranges of softening point were 5, 3 and 2°C.

Before and after asphalt’s aging, the variation rule of the softening point changes with the rock asphalt’s proportion as follows:
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where p means the amount of rock asphalt (%).
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Fig. 3. The ductility of Binzhou 90# with different proportion of rock asphalt at 15°C
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Fig. 4. The ductility of Binzhou 90# with different proportion of rock asphalt at 5°C
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Fig. 5. The ductility of Maoming 70# with different proportion of rock asphalt at 25°C


[image: image8.emf]40

45

50

55

60

65

70

0 5 10 15 20

Softening Pointing /

°

C

Before aging

Afteraging


Fig. 6. Binzhou 90# with different proportion of rock asphalt’s variation of softening point before and after aging
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Fig. 7. Maoming 70# with different proportion of rock asphalt’s variation of softening point before and after aging.
Asphalt mixture

Analysis of Marshall test results

As can be seen in Fig.8 and Fig.9:

1 The modified asphalt mixture’s stability is higher than that of base bitumen mixture and its Marshall Stability increased gradually with the increase of rock asphalt’s proportion.

2 The stability of Binzhou 90# asphalt mixture modified with 20% rock asphalt is the highest, but the stability’s change doesn’t show a linear relationship with the change of rock asphalt’s blending ratio. The stability increased to the maximum amplitude, 13.4% when 5% Xinjiang rock asphalt was blended.
3 Respect to rock asphalt’s changing content, the change rule of flow value is not obvious.
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Fig. 8. Marshall Stability of Maoming 70# base bitumen with different proportion of rock stability.
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Fig. 9. Flow value of Maoming 70# base bitumen with different proportion of rock asphalt.
Rutting tests
As can be seen from fig.10:

①  Modified with rock asphalt, Binzhou 90# base bitumen’s dynamic stability and high-temperature rut resistance were improved obviously. For the maximum amount of rock asphalt (20%), asphalt’s dynamic stability was increased to5.8 times the previous value and for the minimum (5%),to 2.1 times.

② Modified with rock asphalt, Maoming 70# and Binzhou 90# asphalt show the same rules, but with the increase of rock asphalt’s content, the later increasing rangeof dynamic stability degree of Maoming 70# asphalt has reduces gradually. Thereforeit is not sure that Maoming 70# base bitumen’s dynamic stability is higher than that of Binzhou 90# base bitumen when they are modified with the same amount of rock asphalt.
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Fig. 10. Dynamic Stability of Asphalt Mixtures with Different Rock Asphalt Content.
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Fig. 11. Residual stability and freeze - thaw splitting intensity strength ratio of Binzhou 90# mixed with different contents of rock asphalt.
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Fig. 12. Residual stability and freeze - thaw splitting intensity ratio of MaoMing 70# mixed with different contents of rock asphalt.
Water stability

From Fig.11 and Fig.12, it can be seen that Binzhou 90# and Maoming 70# base bitumen show similar rules when they are mixed with different proportions of rock asphalt:

1 The residual stability and tensile strength ratio TSR of Binzhou 90# modified asphalt mixture are apparently higher than those of base bitumen, and the mixture’s water stability increases with rock asphalt’s addition. Modified with 5% Xinjiang rock asphalt, the residual stability of the mixture increased 3.9%, the tensile strength ratio increased 8.3%, and the increase extent can be bigger with more rock asphalt.

②  After the water damage occurs, the residual strength of the Binzhou 90# asphalt modified with rock asphalt is significantly improved compared to that of base bitumen. For example, after freeze-thaw cycle, the residual tensile strength of base bitumen was 0.9MPa, while modified with10% rock asphalt, it could reach1.4MPa. It’s the same with Maoming 70# asphalt modified with rock asphalt but with a certain fluctuation.
Analysis of low-temperature performance

Low-temperature test results of failure strength, failure strain and failure stiffness modulus of Binzhou 90# and Maoming 70# base bitumen mixture modified with Xinjiang rock asphaltare shown in Fig.13~Fig15.
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Fig. 13. Change of low temperature failure strength of modified asphalt
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Fig. 14. Change of low temperature failure strain of modified asphalt
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Fig. 15. Change of low temperature failure stiffness modulus of modified asphalt

1 When the failure strain was used as the evaluation index, that of Binzhou 90# and Maoming 70# asphalt mixture was the largest, but after the modification of rock asphalt, it showed a decreasing trend, indicating that asphalt mixture’s low-temperature performance became worse. With the increase of the amount of rock asphalt, the low-temperature damage strain decreased gradually.

2 In terms of failure strength index, after rock asphalt’s addition, Binzhou 90＃ asphalt mixture’s ultimate bending strength at low temperature became higher.

CONCLUSION
1. After rock asphalt’s modifying, base bitumen’s penetration decreases and its softening point, rutting factor 
[image: image18.wmf]d

sin

/

G

*

 and elastic component increase , contributing to improving asphalt’s high-temperature deformation resistance and fatigue performance. 
2. Modified with rock asphalt, asphalt’s low-temperature ductility decreases. It is shown that the addition of rock asphalt will improve the high temperature performance, but at the same time will reduce the low temperature crack resistance of asphalt. The optimum amount of rock asphalt is 5% to 15%.
3. Modified asphalt mixture with rock asphalt has higher Marshall Stability, and the greater the amount of rock asphalt content is, the better asphalt’s high-temperature rut resistance becomes.

4. The residual stability and split strength ratio of modified asphalt mixture are both obviously higher than those of base bitumen, and increases with the addition of rock asphalt content, that is, the modification can improve mixture’s water resistance.
5. Rock asphalt’s modification can obviously improve asphalt mixture’s mechanical strength and fatigue resistance and those will increase with the addition of rock asphalt content.

6. Modified asphalt’s softening point has good correlations with modified mixture’s dynamic stability, indicating that the improvement in asphalt mixture performance comes from the modification ock asphalt.

7. With addition of rock asphalt mixture’s low-temperature damage strain may decrease slightly.
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(Резюме)
За да се изучат правилата за изменение на свойствата на модифициран асфалт с шистоасфалт и техните смеси, Binzhou 90# асфалтов битум и Maoming 70# асфалтов битум са модифицирани съответно с 5, 10, 15 и 20% асфалтови шисти от Синцзян. Промяната на свойствата на модифицирания асфалт се изследва чрез конвенционалните показатели на системата за градуиране на индекса за класификация и DSR, BBR, както и експерименти върху модифициран асфалт, класифициран като AC-13, свойства при висока температура, устойчивост на вода, нискотемпературна устойчивост на пукнатини и умора. Резултатите показват, че модификаторът на шистоасфалта е полезен за подобряване на работата на асфалта при висока температура, но може да повлияе и на работата при ниска температура. Оптималният обхват на съдържанието на шистоасфалт трябва да се контролира от 5 ~ 15%. Подобряването на характеристиките на модифицирания асфалт е полезно за високотемпературните характеристики, устойчивостта на вода и умората на неговата смес, но ниско температурните характеристики могат да се влошат в тесен диапазон.
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				 +Xinjiang20%		7.7		9.6				2642.9		3310				2800		2982.2

						图3-28												图3-29												图3-30



Before aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	150	150	150	100.1	After aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	150	38.1	18.2	0	

Ductility/cm









Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	806.1	1656.4	2707.7	3764.5	4692.2	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	944.7	1950	2922	3340	4136	

Dynamic stability (times/mm)





Residual stability	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	91.1	92	91	95	100	Tensile strength ratio	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	76.8	72.8	82	78.599999999999994	72.900000000000006	

Residual stability or TSR (%)







Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	7.16	7.52	8	8.43	7.7	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	8.4499999999999993	9.36	8.83	7.96	9.6	

Failure strength MPa







Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3654	3369	2859	3156	2642.9	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3443	3140	3063	2888	3310	

Failure strain







Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	1963	2245	2621	2668	2800	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	2453.6	2893.3	2937.9	2801.1	2982.2	Failure stiffness modulus  MPa







Before aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	28.8	15.5	7.5	5.5	After aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	23.9	6.6	4.7	3.3	0	

Ductility(cm)







25℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	67	41	35	30	25	

Penetration（100g，5s, 0.1mm）



T800,℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	50.2	54.5	57.6	61.5	64.3	T1.2,℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	-6.22	-5.39	-4.34	-3.11	-1.53	

Equivalent softening point, equvalent brittle point℃



Before aging	0	5	10	15	20	48.3	54.3	56.4	59.6	62.3	After aging	0	5	10	15	20	53.1	59.6	61.4	67.2	68.599999999999994	

Softening point℃









Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3.9350000000000001	7.3029999999999999	7.6189999999999998	8.3450000000000006	9.7170000000000005	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	5.2619999999999996	6.3239999999999998	7.5640000000000001	8.4659999999999993	9.0410000000000004	The proportion of rock asphalt



Visco-toughness  (N.M)





Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	0.89600000000000002	1.32	2.08	2.4660000000000002	3.8279999999999998	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	1.0389999999999999	1.393	2.3809999999999998	2.7360000000000002	2.8940000000000001	The proportion of rock asphalt



Tenacity (N.M)





Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	9.94	11.27	11.61	12.03	12.5	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	10.3	10.98	11.29	11.48	11.83	

Stability (KN)







Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3.04	2.56	2.56	2.73	2.63	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3.3	3.64	3.45	3.22	3.68	

Flow value(mm)
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Before aging	0	5	10	15	20	45	50	53	56	57.5	Afteraging	0	5	10	15	20	50	55	58	61	64	Softening Pointing /°C
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										延度指标						茂名25				Before aging		After aging				Maoming15				Before aging		After aging

																		Maoming70#		150		150						Maoming70#		150		23.9

																		 +Xinjiang5%		150		150						 +Xinjiang5%		28.8		6.6

																		 +Xinjiang10%		150		38.1						 +Xinjiang10%		15.5		4.7

																		 +Xinjiang15%		150		18.2						 +Xinjiang15%		7.5		3.3

																		 +Xinjiang20%		100.1		0						 +Xinjiang20%		5.5		0

										图3-7

																										图3-8

		针入度

				25℃				T800		T1.2						软化点及当量软化点

		Maoming70#		67				50.2		-6.22

		 +Xinjiang5%		41				54.5		-5.39

		 +Xinjiang10%		35				57.6		-4.34

		 +Xinjiang15%		30				61.5		-3.11

		 +Xinjiang20%		25				64.3		-1.53														岩沥青掺量		Before aging		After aging
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																								10		56.4		61.4
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				粘韧性						韧性

		 +Xinjiang0%		3.935		5.262				0.896		1.039						图3-4

		 +Xinjiang5%		7.303		6.324				1.32		1.393

		 +Xinjiang10%		7.619		7.564				2.08		2.381

		 +Xinjiang15%		8.345		8.466				2.466		2.736

		 +Xinjiang20%		9.717		9.041				3.828		2.894

																																图3-10
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		马歇尔指标对比				滨州90				茂名70

				 +Xinjiang0%		9.94		3.04		10.3		3.3

				 +Xinjiang5%		11.27		2.56		10.98		3.64

				 +Xinjiang10%		11.61		2.56		11.29		3.45

				 +Xinjiang15%		12.03		2.73		11.48		3.22

				 +Xinjiang20%		12.5		2.63		11.83		3.68
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		车辙指标对比				滨州90#		茂名70#

				 +Xinjiang0%		806.1		944.7

				 +Xinjiang5%		1656.4		1950

				 +Xinjiang10%		2707.7		2922

				 +Xinjiang15%		3764.5		3340														图3-25

				 +Xinjiang20%		4692.2		4136

		抗水损性能				残留定度		劈裂强度比

				Maoming70#		91.1		76.8														图3-27

				 +Xinjiang5%		92		72.8

				 +Xinjiang10%		91		82

				 +Xinjiang15%		95		78.6

				 +Xinjiang20%		100		72.9

						破坏强度						破坏应变						破坏劲度模量

		低温性能对比				滨州90#		茂名70#				滨州90#		茂名70#				滨州90#		茂名70#

				 +Xinjiang0%		7.16		8.45				3654		3443				1963		2453.6

				 +Xinjiang5%		7.52		9.36				3369		3140				2245		2893.3

				 +Xinjiang10%		8		8.83				2859		3063				2621		2937.9

				 +Xinjiang15%		8.43		7.96				3156		2888				2668		2801.1

				 +Xinjiang20%		7.7		9.6				2642.9		3310				2800		2982.2
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Before aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	150	150	150	100.1	After aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	150	38.1	18.2	0	
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Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	806.1	1656.4	2707.7	3764.5	4692.2	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	944.7	1950	2922	3340	4136	

Dynamic stability (times/mm)





Residual stability	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	91.1	92	91	95	100	Tensile strength ratio	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	76.8	72.8	82	78.599999999999994	72.900000000000006	

Residual stability or TSR (%)
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Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	1963	2245	2621	2668	2800	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	2453.6	2893.3	2937.9	2801.1	2982.2	

Failure stiffness modulus  MPa











Before aging	0	5	10	15	20	45	50	53	56	57.5	Afteraging	0	5	10	15	20	50	55	58	61	64	Softening Pointing /°C

Before aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	28.8	15.5	7.5	5.5	After aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	23.9	6.6	4.7	3.3	0	

Ductility(cm)







25℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	67	41	35	30	25	

Penetration（100g，5s, 0.1mm）



T800,℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	50.2	54.5	57.6	61.5	64.3	T1.2,℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	-6.22	-5.39	-4.34	-3.11	-1.53	

Equivalent softening point, equvalent brittle point℃



Before aging	0	5	10	15	20	48.3	54.3	56.4	59.6	62.3	After aging	0	5	10	15	20	53.1	59.6	61.4	67.2	68.599999999999994	

Softening point℃









Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3.9350000000000001	7.3029999999999999	7.6189999999999998	8.3450000000000006	9.7170000000000005	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	5.2619999999999996	6.3239999999999998	7.5640000000000001	8.4659999999999993	9.0410000000000004	The proportion of rock asphalt
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Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	9.94	11.27	11.61	12.03	12.5	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	10.3	10.98	11.29	11.48	11.83	
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		+Xinjiang5%		+Xinjiang5%
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新疆岩沥青数据分析

		

				新疆岩沥青						伊朗90基质沥青		95％伊朗90＃＋5％岩沥青		90％伊朗90＃＋10％岩沥青		85％伊朗90＃＋15％岩沥青		80％伊朗90＃＋20％岩沥青		70％伊朗90＃＋30％岩沥青

								针入度		86		65		49		40		28		25

								RTFOT老化后针入度25°C		49		42		30		27		21		20

								RTFOT后残留针入度比25°C		60.00%		64.60%		61.20%		67.50%		75%		80%		80		25.76

								软化点		43.9		47.1		49.5		52.7		55.3		59.3		135		0.4657

								老化后软化点		50.5		50.6		54.4		56.9		61.9		64.1

								老化前后软化点之差		6.6		3.5		4.9		4.2		6.6		4.8

		125						5℃延度		4.2		0		0		0		0		0		170		0.1112

		135		0.4657				15℃延度		150		129		15		12.4		8.1		5.1

		145						25℃延度		150		150		150		112.4		80		64

								老化后15℃延度		15		11.8		0		5.4		0		0

								老化后25℃延度		150		150		58.4		46.6		13.7		11.3

		155				80		布氏粘度80°C		0.5178		15.447		25.76		39.327		61.29		117.9

		165				135		布氏粘度135°C		0.2628		0.3325		0.4657		12.32		0.7962		1.169

		175		0.1112		170		布氏粘度170°C		<0.1		<0.1		0.1112		0.1399		0.1719		0.2306

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.5891425578		-1.3543159523		-1.3754758253		-1.047226194		-1.1892217683		-0.6126888287

								A值		0.0513363654		0.0493987887		0.0495690554		0.0470183357		0.0480984113		0.043916066

								K值		0.6510893157		0.5779436403		0.4509696953		0.4266015999		0.2446977485		0.3000383597

								当量软化点		43.8677468851		47.0690966934		49.4689738484		52.6709073274		55.2700635832		59.2735615876

								当量脆点		-11.1400429508		-10.0962726792		-7.5000359081		-7.3886409425		-3.4408152793		-5.028646234

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





新疆岩沥青数据分析

		



针入度值 0.1mm

不同岩沥青掺量的针入度大小



滨州90#新疆岩沥青数据分析

		



温度  摄氏度

软化点随岩沥青掺量变化大小



老PI

		



5度延度

15度延度

25度延度

延度值  cm

不同掺量不同温度延度变化



滨州90北美岩沥青数据分析

		



针入度指数随沥青掺量的变化



新滨州90#PI

		



当量脆点 摄氏度

当量脆点随岩沥青掺量的变化



新滨州图形分析

		



粘度  Pa.s

+10%新疆岩沥青粘温曲线



伊朗90#分析

		



粘度  Pa.s

+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

				新疆岩沥青						滨州90基质沥青		95％滨州90＃＋5％岩沥青		90％滨州90＃＋10％岩沥青		85％滨州90＃＋15％岩沥青		80％滨州90＃＋20％岩沥青

								针入度25℃		90		67		52		47		31

								针入度15℃		34		31		23		18		22

								针入度5℃		13		6		4		0		0

								RTFOT老化后针入度25°C		31		23		19		19		14

								RTFOT后残留针入度比25°C		34.44%		34.33%		36.54%		40.43%		45.16%				80		25.76

								软化点		45.3		48.6		51.6		54		56.9				135		0.4657

								老化后软化点		57.4		60		62.9		66.7		69

								老化前后软化点之差		12.1		11.4		11.3		12.7		12.1

		125						5℃延度		17.2		0		0		0		0				170		0.1112

		135		0.4657				15℃延度		150		150		110.1		26.4		12.5

		145						25℃延度		150		150		150		100.7		121

								老化后15℃延度		6.8		6.4		5.2

								老化后25℃延度								27.1		12.5

		155				80		布氏粘度80°C		8.685		13.17		20.197		62.563		36.6533

								布氏粘度80°C		8.668		13.13		20.17		62.593		36.68

								布氏粘度100°C		1.514		2.2897		3.2077		9.3077		5.8673

								布氏粘度120°C		0.404		0.5712		0.7901		1.1057		1.4227

		165				135		布氏粘度135°C		0.192		0.2903		0.3872		0.4823		0.5604

		175		0.1112		170		布氏粘度165°C		<0.100		‹0.100		‹0.100		0.1343		0.1502

								RTFOT后的质量损失		-1.26%		-1.01%		-0.98%		0.99%		-0.81%

								PI		-0.3225806452		-1.7127071823		-2.0739762219		-0.2755267423		7.1919770774

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.019099147		-0.8663109802		-0.7225926455		-0.3977103649		-0.667623125		0

								A值		0.0468084427		0.0456908724		0.0446732408		0.0424850971		0.0442923028		0

								K值		0.784031442		0.6838029925		0.5991723232		0.609970431		0.3840541235		0

								当量软化点		45.2710758124		48.5719989699		51.5728797516		53.9749165422		56.8732198724		0

								当量脆点		-15.0577844812		-13.2324676833		-11.6394582903		-12.4930968167		-6.882778817		0

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





		



不同岩沥青掺量的针入度大小



		



软化点随岩沥青掺量变化大小



		



5度延度

15度延度

25度延度

不同掺量不同温度延度变化



		



针入度指数随沥青掺量的变化



		



当量脆点随岩沥青掺量的变化



		



+10%新疆岩沥青粘温曲线



		



+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

				53		43		35		27		19

				29		19		16		8		6

				5		0		0		0		0								A=-0.4201				0.042

																								-0.3225806452

										温度		25		15		5

										针入度		90		34		13				0.042		-0.3225806452

												53		29		5				0.0513		-1.5848527349

												43		19		0				0.0817		-4.1002949853

												35		16		0				0.034		1.1111111111

												27		8		0				0.0528		-1.7582417582

												19		6		0				0.0501		-1.4407988588

										对数		1.9542425094		1.531478917		1.1139433523

												1.7242758696		1.4623979979		0.6989700043

												1.6334684556		1.278753601		0

												1.5440680444		1.2041199827		0

												1.4313637642		0.903089987		0

												1.278753601		0.7781512504		0

																								1.113





		





		





		





		





		





		





		

										滨州90基质沥青		95％滨州90＃＋5％岩沥青		90％滨州90＃＋8％岩沥青		85％滨州90＃＋10％岩沥青		80％滨州90＃＋15％岩沥青		80％滨州90＃＋20％岩沥青

								针入度25℃		90		53		43		35		27		19

								针入度15℃		34		29		19		16		8		6

								针入度5℃		13		5		0		0		0		0

								RTFOT老化后针入度25°C		31		26		19		24		7		6

								RTFOT后残留针入度比25°C		34.44%		49.06%		44.19%		68.57%		25.93%		31.58%		80		25.76

								软化点		45.3		51.9		53		55.7		58.7		62.6		135		0.4657

								老化后软化点		57.4		61.4		65.3		67.2		73.3		76.9

								老化前后软化点之差		12.1		9.5		12.3		11.5		14.6		14.3

		125						5℃延度		17.2		0		0		0		0		0		170		0.1112

		135		0.4657				15℃延度		150		150		35.1		36.9		7.8		3.9

		145						25℃延度		150		150		150		150		145		60

								老化后15℃延度		6.8

								老化后25℃延度				109.7		29.2		8.9		6.7		5.6

		155				80		布氏粘度80°C		8.685		18.0667		24.8467		32.4533		48.85		86.2833

								布氏粘度80°C		8.668		17.9233		24.4967		32.6067		49.19		86.9

								布氏粘度100°C		1.514		2.8703		3.7633		4.6423		6.653		5.8673

								布氏粘度120°C		0.404		0.6235		0.8947		1.2153		1.7397		1.4227

		165				135		布氏粘度135°C		0.192		0.2686		0.3887		0.5102		0.5972		0.5604

		175		0.1112		170		布氏粘度165°C		<0.100		<0.100		0.1067		0.1222		0.1531		0.1502

								RTFOT后的质量损失		-1.26%		-0.77%		1.00%		-0.74%		-0.97%		-0.93%

								PI		-0.3225806452		-1.5848527349		-4.1002949853		1.1111111111		-1.7582417582		-1.4407988588

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.019099147		-0.6052557034		-0.8241387611		-0.6697284912		-0.5816957342		-0.5108883726

								A值		0.0468084427		0.0438654955		0.0453889574		0.0443068103		0.0437057355		0.0432303659

								K值		0.784031442		0.627638481		0.4987445196		0.4363977867		0.3387203778		0.1979944542

								当量软化点		45.2710758124		51.8736079648		52.9722561632		55.6732068123		58.673755183		62.5741996696

								当量脆点		-15.0577844812		-12.5027307738		-9.2433169504		-8.0619160868		-5.9379020865		-2.7479400594

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





		



不同岩沥青掺量的针入度大小



		



软化点随岩沥青掺量变化大小



		



5度延度

15度延度

25度延度

不同掺量不同温度延度变化



		



针入度指数随沥青掺量的变化



		



当量脆点随岩沥青掺量的变化



		



+10%新疆岩沥青粘温曲线



		



+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

																										0.042

				53		43		35		27		19														-0.3225806452

				29		19		16		8		6

				5		0		0		0		0										A=-0.4201

										温度		25		15		5				K值		A值		PI		T800		T1.2

								针入度		SBS		61		22		8				0.6819		0.0441		-0.639625585		50.3673469388		-13.6666666667

										90#		87		26		7				0.579		0.0547		-1.9678714859		42.4881170018		-9.1371115174

										新疆5%		57		19		5				0.4519		0.0528		-1.7582417582		46.4242424242		-7.0587121212

										10%		43		17		4				0.3818		0.0516		-1.6201117318		48.8624031008		-5.8643410853

										15%		36		13		4				0.3751		0.0477		-1.1373707533		52.9979035639		-6.2033542977

										20%		28		10		3				0.2472		0.0485		-1.2408759124		54.7608247423		-3.4639175258

										北美5%		43		15		5				0.4686		0.0467		-1.0044977511		52.130620985		-8.3383297645

										印尼40%		76		24		7				0.5919		0.0518		-1.643454039		44.6177606178		-9.8976833977

								对数		SBS		1.785329835		1.3424226808		0.903089987

										90#		1.9395192526		1.414973348		0.84509804

										新疆5%		1.7558748557		1.278753601		0.6989700043

										10%		1.6334684556		1.2304489214		0.6020599913

										15%		1.5563025008		1.1139433523		0.6020599913								72.4		84.6

										20%		1.4471580313		1		0.4771212547								78.5

										北美5%		1.6334684556		1.1760912591		0.6989700043

										印尼40%		1.8808135923		1.3802112417		0.84509804

																								0.6511627907

																										1.113

																						0.5862068966





		





		





		





		





		





		





		





		





		

						项   目		针入度（100g，5s；0.1mm）								针入度比％		P.I.		T800，℃		T1.2，℃

								老化前						老化后

								25℃		15℃		5℃		25℃		25℃

						滨洲90#		87		26		7		51		58.6		-1.96		42.5		-9.1								Before aging		After aging

						+新疆5%		57		19		5		38		66.7		-1.76		46.4		-7.1						Binzhou90#		10.8		1

						+新疆10%		43		17		4		31		72.1		-1.62		48.9		-5.9						+Xinjiang5%		0.8		0

						+新疆15%		36		13		4		26		72.2		-1.14		53		-6.2						+Xinjiang10%		0		0

						+新疆20%		28		10		3		22		78.6		-1.24		54.8		-3.5						+Xinjiang15%		0		0

						+B 5％		43		15		5		28		65.1		-1		52.1		-8.3						+Xinjiang20%		0		0

						+C 40%		76		24		7		44		57.9		-1.64		44.6		-9.9

						SBS		61		22		8		42		68.9		-0.64		50.4		-13.7

						项   目		温度										项   目		老化前TR&B，℃		老化后TR&B，℃		老化前后软化点差

								15℃				5℃						滨洲90#		45.3		50.2		4.9

								Before aging		After aging		老化前		老化后				+新疆5%		50.1		55		4.9		48.3

						Binzhou90#		150		150		10.8		1				+新疆10%		53.2		58.2		5

						+Xinjiang5%		126.8		21.3		0.8		0				+新疆15%		55.3		60.8		5.5

						+Xinjiang10%		72.5		9		0		0				+新疆20%		57.8		63.9		6.1

						+Xinjiang15%		35.7		7.1		0		0				+B 5%		52.3		57.4		5.1

						+Xinjiang20%		11.2		3.3		0		0				+C 40%		46.3		50		3.7

						+B 5%		87.9		9.9		0		0				SBS		64.4		66.6		2.2

						+C 40%		78.5		18.2		0		0

						SBS		111.7		53.9		33.2		15.4

						温度（℃）		80		100		120		135		165

						滨洲90#		14.01		2.614		0.709		0.314		0.1						0.5697674419

						+新疆5%		27.29		4.595		1.148		0.485		0.117

						+新疆10%		47.32		7.345		1.731		0.667		0.15

						+新疆15%		62.12		9.207		2.119		0.78		0.178

						+新疆20%		93.64		13.08		2.626		1.019		0.218

						+北美5%		39.87		6.278		1.458		0.586		0.134

						+印尼40%		19.36		3.507		0.908		0.393		0.101

						江苏SBS		98.68		13.18		2.889		1.194		0.301





		



25℃

15℃

5℃



		



T800，℃

T1.2，℃

不同岩沥青掺量下的当量软化点、当量脆点



		



Before aging

After aging

Ductility/cm



		



老化前TR&B，℃

老化后TR&B，℃

不同岩沥青掺量老化前后软化点



		



滨洲90#

+新疆5%

+新疆10%

+新疆15%

+新疆20%

不同岩沥青掺量下的粘温曲线



		



针入度  0.1mm

Before aging

After aging

Ductility/cm



		

				项   目		针入度（100g，5s；0.1mm）				针入度比％		P.I.		T1.2，℃

						老化前		老化后

						25℃		25℃		25℃

				伊朗90#		86		49		57		-1.59		-11.14

				+新疆5%		65		42		64.6		-1.35		-10.1

				+新疆10%		49		30		61.2		-1.38		-7.5

				+新疆15%		40		27		67.5		-1.05		-7.39

				+新疆20%		28		21		75		-1.19		-3.44

				+新疆30%		25		20		80		-0.61		-5.03

				+北美5%		54		36		66.7		-1.52		-7.58

				+北美10%		36		26		72.2		-1.13		-6.01

				+北美15%		29		20		69		-0.94		-4.93

				+北美20%		23		17		73.9		-0.8		-3.35

				+北美30%		19		13		68.4		0.08		-5.34

				+印尼10%		84		53		63.1		-1.94		-8.87

				+印尼20%		77		61		79.2		-1.63		-9.96						0.75

				+印尼30%		73		45		61.6		-1		-13.21






Chart3



25℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	67	41	35	30	25	

Penetration（100g，5s, 0.1mm）





Sheet1

										延度指标						茂名25				Before aging		After aging				Maoming15				Before aging		After aging

																		Maoming70#		150		150						Maoming70#		150		23.9

																		 +Xinjiang5%		150		150						 +Xinjiang5%		28.8		6.6

																		 +Xinjiang10%		150		38.1						 +Xinjiang10%		15.5		4.7

																		 +Xinjiang15%		150		18.2						 +Xinjiang15%		7.5		3.3

																		 +Xinjiang20%		100.1		0						 +Xinjiang20%		5.5		0

										图3-7

																										图3-8

		针入度

				25℃				T800		T1.2						软化点及当量软化点

		Maoming70#		67				50.2		-6.22

		 +Xinjiang5%		41				54.5		-5.39

		 +Xinjiang10%		35				57.6		-4.34

		 +Xinjiang15%		30				61.5		-3.11

		 +Xinjiang20%		25				64.3		-1.53														岩沥青掺量		Before aging		After aging

																								0		48.3		53.1

																								5		54.3		59.6

																								10		56.4		61.4

																								15		59.6		67.2

																								20		62.3		68.6

						图3-3

				粘韧性						韧性

		 +Xinjiang0%		3.935		5.262				0.896		1.039						图3-4

		 +Xinjiang5%		7.303		6.324				1.32		1.393

		 +Xinjiang10%		7.619		7.564				2.08		2.381

		 +Xinjiang15%		8.345		8.466				2.466		2.736

		 +Xinjiang20%		9.717		9.041				3.828		2.894

																																图3-10

						图3-11														图3-12

		马歇尔指标对比				滨州90				茂名70

				 +Xinjiang0%		9.94		3.04		10.3		3.3

				 +Xinjiang5%		11.27		2.56		10.98		3.64

				 +Xinjiang10%		11.61		2.56		11.29		3.45

				 +Xinjiang15%		12.03		2.73		11.48		3.22

				 +Xinjiang20%		12.5		2.63		11.83		3.68

						图3-23																图3-24

		车辙指标对比				滨州90#		茂名70#

				 +Xinjiang0%		806.1		944.7

				 +Xinjiang5%		1656.4		1950

				 +Xinjiang10%		2707.7		2922

				 +Xinjiang15%		3764.5		3340														图3-25

				 +Xinjiang20%		4692.2		4136

		抗水损性能				残留定度		劈裂强度比

				Maoming70#		91.1		76.8														图3-27

				 +Xinjiang5%		92		72.8

				 +Xinjiang10%		91		82

				 +Xinjiang15%		95		78.6

				 +Xinjiang20%		100		72.9

						破坏强度						破坏应变						破坏劲度模量

		低温性能对比				滨州90#		茂名70#				滨州90#		茂名70#				滨州90#		茂名70#

				 +Xinjiang0%		7.16		8.45				3654		3443				1963		2453.6

				 +Xinjiang5%		7.52		9.36				3369		3140				2245		2893.3

				 +Xinjiang10%		8		8.83				2859		3063				2621		2937.9

				 +Xinjiang15%		8.43		7.96				3156		2888				2668		2801.1

				 +Xinjiang20%		7.7		9.6				2642.9		3310				2800		2982.2

						图3-28												图3-29												图3-30



Before aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	150	150	150	100.1	After aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	150	38.1	18.2	0	

Ductility（cm)





Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	806.1	1656.4	2707.7	3764.5	4692.2	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	944.7	1950	2922	3340	4136	

Dynamic stability (times/mm)





Residual stability	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	91.1	92	91	95	100	Tensile strength ratio	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	76.8	72.8	82	78.599999999999994	72.900000000000006	

Residual stability or TSR (%)







Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	7.16	7.52	8	8.43	7.7	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	8.4499999999999993	9.36	8.83	7.96	9.6	

Failure strength MPa







Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3654	3369	2859	3156	2642.9	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	3443	3140	3063	2888	3310	

Failure strain







Binzhou90#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	1963	2245	2621	2668	2800	Maoming70#	 +Xinjiang0%	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	2453.6	2893.3	2937.9	2801.1	2982.2	Failure stiffness modulus  MPa







Before aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	150	28.8	15.5	7.5	5.5	After aging	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	23.9	6.6	4.7	3.3	0	

Ductility(cm)







25℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	67	41	35	30	25	

Penetration（100g，5s, 0.1mm）



T800,℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	50.2	54.5	57.6	61.5	64.3	T1.2,℃	Maoming70#	 +Xinjiang5%	 +Xinjiang10%	 +Xinjiang15%	 +Xinjiang20%	-6.22	-5.39	-4.34	-3.11	-1.53	
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新疆岩沥青数据分析
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新疆岩沥青数据分析
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当量脆点随岩沥青掺量的变化



新滨州图形分析

		



粘度  Pa.s

+10%新疆岩沥青粘温曲线



伊朗90#分析

		



粘度  Pa.s

+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

				新疆岩沥青						滨州90基质沥青		95％滨州90＃＋5％岩沥青		90％滨州90＃＋10％岩沥青		85％滨州90＃＋15％岩沥青		80％滨州90＃＋20％岩沥青

								针入度25℃		90		67		52		47		31

								针入度15℃		34		31		23		18		22

								针入度5℃		13		6		4		0		0

								RTFOT老化后针入度25°C		31		23		19		19		14

								RTFOT后残留针入度比25°C		34.44%		34.33%		36.54%		40.43%		45.16%				80		25.76

								软化点		45.3		48.6		51.6		54		56.9				135		0.4657

								老化后软化点		57.4		60		62.9		66.7		69

								老化前后软化点之差		12.1		11.4		11.3		12.7		12.1

		125						5℃延度		17.2		0		0		0		0				170		0.1112

		135		0.4657				15℃延度		150		150		110.1		26.4		12.5

		145						25℃延度		150		150		150		100.7		121

								老化后15℃延度		6.8		6.4		5.2

								老化后25℃延度								27.1		12.5

		155				80		布氏粘度80°C		8.685		13.17		20.197		62.563		36.6533

								布氏粘度80°C		8.668		13.13		20.17		62.593		36.68

								布氏粘度100°C		1.514		2.2897		3.2077		9.3077		5.8673

								布氏粘度120°C		0.404		0.5712		0.7901		1.1057		1.4227

		165				135		布氏粘度135°C		0.192		0.2903		0.3872		0.4823		0.5604

		175		0.1112		170		布氏粘度165°C		<0.100		‹0.100		‹0.100		0.1343		0.1502

								RTFOT后的质量损失		-1.26%		-1.01%		-0.98%		0.99%		-0.81%

								PI		-0.3225806452		-1.7127071823		-2.0739762219		-0.2755267423		7.1919770774

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.019099147		-0.8663109802		-0.7225926455		-0.3977103649		-0.667623125		0

								A值		0.0468084427		0.0456908724		0.0446732408		0.0424850971		0.0442923028		0

								K值		0.784031442		0.6838029925		0.5991723232		0.609970431		0.3840541235		0

								当量软化点		45.2710758124		48.5719989699		51.5728797516		53.9749165422		56.8732198724		0

								当量脆点		-15.0577844812		-13.2324676833		-11.6394582903		-12.4930968167		-6.882778817		0

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





		



不同岩沥青掺量的针入度大小



		



软化点随岩沥青掺量变化大小



		



5度延度

15度延度

25度延度

不同掺量不同温度延度变化



		



针入度指数随沥青掺量的变化



		



当量脆点随岩沥青掺量的变化



		



+10%新疆岩沥青粘温曲线



		



+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

				53		43		35		27		19

				29		19		16		8		6

				5		0		0		0		0								A=-0.4201				0.042

																								-0.3225806452

										温度		25		15		5

										针入度		90		34		13				0.042		-0.3225806452

												53		29		5				0.0513		-1.5848527349

												43		19		0				0.0817		-4.1002949853

												35		16		0				0.034		1.1111111111

												27		8		0				0.0528		-1.7582417582

												19		6		0				0.0501		-1.4407988588

										对数		1.9542425094		1.531478917		1.1139433523

												1.7242758696		1.4623979979		0.6989700043

												1.6334684556		1.278753601		0

												1.5440680444		1.2041199827		0

												1.4313637642		0.903089987		0

												1.278753601		0.7781512504		0

																								1.113





		





		





		





		





		





		





		

										滨州90基质沥青		95％滨州90＃＋5％岩沥青		90％滨州90＃＋8％岩沥青		85％滨州90＃＋10％岩沥青		80％滨州90＃＋15％岩沥青		80％滨州90＃＋20％岩沥青

								针入度25℃		90		53		43		35		27		19

								针入度15℃		34		29		19		16		8		6

								针入度5℃		13		5		0		0		0		0

								RTFOT老化后针入度25°C		31		26		19		24		7		6

								RTFOT后残留针入度比25°C		34.44%		49.06%		44.19%		68.57%		25.93%		31.58%		80		25.76

								软化点		45.3		51.9		53		55.7		58.7		62.6		135		0.4657

								老化后软化点		57.4		61.4		65.3		67.2		73.3		76.9

								老化前后软化点之差		12.1		9.5		12.3		11.5		14.6		14.3

		125						5℃延度		17.2		0		0		0		0		0		170		0.1112

		135		0.4657				15℃延度		150		150		35.1		36.9		7.8		3.9

		145						25℃延度		150		150		150		150		145		60

								老化后15℃延度		6.8

								老化后25℃延度				109.7		29.2		8.9		6.7		5.6

		155				80		布氏粘度80°C		8.685		18.0667		24.8467		32.4533		48.85		86.2833

								布氏粘度80°C		8.668		17.9233		24.4967		32.6067		49.19		86.9

								布氏粘度100°C		1.514		2.8703		3.7633		4.6423		6.653		5.8673

								布氏粘度120°C		0.404		0.6235		0.8947		1.2153		1.7397		1.4227

		165				135		布氏粘度135°C		0.192		0.2686		0.3887		0.5102		0.5972		0.5604

		175		0.1112		170		布氏粘度165°C		<0.100		<0.100		0.1067		0.1222		0.1531		0.1502

								RTFOT后的质量损失		-1.26%		-0.77%		1.00%		-0.74%		-0.97%		-0.93%

								PI		-0.3225806452		-1.5848527349		-4.1002949853		1.1111111111		-1.7582417582		-1.4407988588

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.019099147		-0.6052557034		-0.8241387611		-0.6697284912		-0.5816957342		-0.5108883726

								A值		0.0468084427		0.0438654955		0.0453889574		0.0443068103		0.0437057355		0.0432303659

								K值		0.784031442		0.627638481		0.4987445196		0.4363977867		0.3387203778		0.1979944542

								当量软化点		45.2710758124		51.8736079648		52.9722561632		55.6732068123		58.673755183		62.5741996696

								当量脆点		-15.0577844812		-12.5027307738		-9.2433169504		-8.0619160868		-5.9379020865		-2.7479400594

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





		



不同岩沥青掺量的针入度大小



		



软化点随岩沥青掺量变化大小



		



5度延度

15度延度

25度延度

不同掺量不同温度延度变化



		



针入度指数随沥青掺量的变化



		



当量脆点随岩沥青掺量的变化



		



+10%新疆岩沥青粘温曲线



		



+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

																										0.042

				53		43		35		27		19														-0.3225806452

				29		19		16		8		6

				5		0		0		0		0										A=-0.4201

										温度		25		15		5				K值		A值		PI		T800		T1.2

								针入度		SBS		61		22		8				0.6819		0.0441		-0.639625585		50.3673469388		-13.6666666667

										90#		87		26		7				0.579		0.0547		-1.9678714859		42.4881170018		-9.1371115174

										新疆5%		57		19		5				0.4519		0.0528		-1.7582417582		46.4242424242		-7.0587121212

										10%		43		17		4				0.3818		0.0516		-1.6201117318		48.8624031008		-5.8643410853

										15%		36		13		4				0.3751		0.0477		-1.1373707533		52.9979035639		-6.2033542977

										20%		28		10		3				0.2472		0.0485		-1.2408759124		54.7608247423		-3.4639175258

										北美5%		43		15		5				0.4686		0.0467		-1.0044977511		52.130620985		-8.3383297645

										印尼40%		76		24		7				0.5919		0.0518		-1.643454039		44.6177606178		-9.8976833977

								对数		SBS		1.785329835		1.3424226808		0.903089987

										90#		1.9395192526		1.414973348		0.84509804

										新疆5%		1.7558748557		1.278753601		0.6989700043

										10%		1.6334684556		1.2304489214		0.6020599913

										15%		1.5563025008		1.1139433523		0.6020599913								72.4		84.6

										20%		1.4471580313		1		0.4771212547								78.5

										北美5%		1.6334684556		1.1760912591		0.6989700043

										印尼40%		1.8808135923		1.3802112417		0.84509804

																								0.6511627907

																										1.113

																						0.5862068966





		





		





		





		





		





		





		





		





		

						项   目		针入度（100g，5s；0.1mm）								针入度比％		P.I.		T800，℃		T1.2，℃

								老化前						老化后

								25℃		15℃		5℃		25℃		25℃

						Binzhou90#		87		26		7		51		58.6		-1.96		42.5		-9.1

						+ Xinjiang5%		57		19		5		38		66.7		-1.76		46.4		-7.1

						+ Xinjiang10%		43		17		4		31		72.1		-1.62		48.9		-5.9

						+ Xinjiang15%		36		13		4		26		72.2		-1.14		53		-6.2

						+ Xinjiang20%		28		10		3		22		78.6		-1.24		54.8		-3.5

						+B 5％		43		15		5		28		65.1		-1		52.1		-8.3

						+C 40%		76		24		7		44		57.9		-1.64		44.6		-9.9

						SBS		61		22		8		42		68.9		-0.64		50.4		-13.7

						项   目		温度										项   目		老化前TR&B，℃		老化后TR&B，℃		老化前后软化点差

								15℃				5℃						滨洲90#		45.3		50.2		4.9

								老化前		老化后		老化前		老化后				+新疆5%		50.1		55		4.9		48.3

						滨洲90#		150		150		10.8		1				+新疆10%		53.2		58.2		5

						+新疆5%		126.8		21.3		0.8		0				+新疆15%		55.3		60.8		5.5

						+新疆10%		72.5		9		0		0				+新疆20%		57.8		63.9		6.1

						+新疆15%		35.7		7.1		0		0				+B 5%		52.3		57.4		5.1

						+新疆20%		11.2		3.3		0		0				+C 40%		46.3		50		3.7

						+B 5%		87.9		9.9		0		0				SBS		64.4		66.6		2.2

						+C 40%		78.5		18.2		0		0

						SBS		111.7		53.9		33.2		15.4

						温度（℃）		80		100		120		135		165

						滨洲90#		14.01		2.614		0.709		0.314		0.1						0.5697674419

						+新疆5%		27.29		4.595		1.148		0.485		0.117

						+新疆10%		47.32		7.345		1.731		0.667		0.15

						+新疆15%		62.12		9.207		2.119		0.78		0.178

						+新疆20%		93.64		13.08		2.626		1.019		0.218

						+北美5%		39.87		6.278		1.458		0.586		0.134

						+印尼40%		19.36		3.507		0.908		0.393		0.101

						江苏SBS		98.68		13.18		2.889		1.194		0.301





		



25℃

15℃

5℃

penetration（100g，5s；0.1mm）



		



T800，℃

T1.2，℃

不同岩沥青掺量下的当量软化点、当量脆点



		



老化前

老化后

不同岩沥青掺量下的15度延度



		



老化前TR&B，℃

老化后TR&B，℃

不同岩沥青掺量老化前后软化点



		



滨洲90#

+新疆5%

+新疆10%

+新疆15%

+新疆20%

不同岩沥青掺量下的粘温曲线



		

				项   目		针入度（100g，5s；0.1mm）				针入度比％		P.I.		T1.2，℃

						老化前		老化后

						25℃		25℃		25℃

				伊朗90#		86		49		57		-1.59		-11.14

				+新疆5%		65		42		64.6		-1.35		-10.1

				+新疆10%		49		30		61.2		-1.38		-7.5

				+新疆15%		40		27		67.5		-1.05		-7.39

				+新疆20%		28		21		75		-1.19		-3.44

				+新疆30%		25		20		80		-0.61		-5.03

				+北美5%		54		36		66.7		-1.52		-7.58

				+北美10%		36		26		72.2		-1.13		-6.01

				+北美15%		29		20		69		-0.94		-4.93

				+北美20%		23		17		73.9		-0.8		-3.35

				+北美30%		19		13		68.4		0.08		-5.34

				+印尼10%		84		53		63.1		-1.94		-8.87

				+印尼20%		77		61		79.2		-1.63		-9.96						0.75

				+印尼30%		73		45		61.6		-1		-13.21



针入度  0.1mm




_1558287984.xls
Chart1

		Binzhou90#		150

		+Xinjiang5%		21.3

		+Xinjiang10%		9

		+Xinjiang15%		7.1

		+Xinjiang20%		3.3



Before aging

After aging

Ductility/cm

150

126.8

72.5

35.7

11.2



新疆岩沥青数据分析

		

				新疆岩沥青						伊朗90基质沥青		95％伊朗90＃＋5％岩沥青		90％伊朗90＃＋10％岩沥青		85％伊朗90＃＋15％岩沥青		80％伊朗90＃＋20％岩沥青		70％伊朗90＃＋30％岩沥青

								针入度		86		65		49		40		28		25

								RTFOT老化后针入度25°C		49		42		30		27		21		20

								RTFOT后残留针入度比25°C		60.00%		64.60%		61.20%		67.50%		75%		80%		80		25.76

								软化点		43.9		47.1		49.5		52.7		55.3		59.3		135		0.4657

								老化后软化点		50.5		50.6		54.4		56.9		61.9		64.1

								老化前后软化点之差		6.6		3.5		4.9		4.2		6.6		4.8

		125						5℃延度		4.2		0		0		0		0		0		170		0.1112

		135		0.4657				15℃延度		150		129		15		12.4		8.1		5.1

		145						25℃延度		150		150		150		112.4		80		64

								老化后15℃延度		15		11.8		0		5.4		0		0

								老化后25℃延度		150		150		58.4		46.6		13.7		11.3

		155				80		布氏粘度80°C		0.5178		15.447		25.76		39.327		61.29		117.9

		165				135		布氏粘度135°C		0.2628		0.3325		0.4657		12.32		0.7962		1.169

		175		0.1112		170		布氏粘度170°C		<0.1		<0.1		0.1112		0.1399		0.1719		0.2306

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.5891425578		-1.3543159523		-1.3754758253		-1.047226194		-1.1892217683		-0.6126888287

								A值		0.0513363654		0.0493987887		0.0495690554		0.0470183357		0.0480984113		0.043916066

								K值		0.6510893157		0.5779436403		0.4509696953		0.4266015999		0.2446977485		0.3000383597

								当量软化点		43.8677468851		47.0690966934		49.4689738484		52.6709073274		55.2700635832		59.2735615876

								当量脆点		-11.1400429508		-10.0962726792		-7.5000359081		-7.3886409425		-3.4408152793		-5.028646234

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





新疆岩沥青数据分析

		



针入度值 0.1mm

不同岩沥青掺量的针入度大小



滨州90#新疆岩沥青数据分析

		



温度  摄氏度

软化点随岩沥青掺量变化大小



老PI

		



5度延度

15度延度

25度延度

延度值  cm

不同掺量不同温度延度变化



滨州90北美岩沥青数据分析

		



针入度指数随沥青掺量的变化



新滨州90#PI

		



当量脆点 摄氏度

当量脆点随岩沥青掺量的变化



新滨州图形分析

		



粘度  Pa.s

+10%新疆岩沥青粘温曲线



伊朗90#分析

		



粘度  Pa.s

+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

				新疆岩沥青						滨州90基质沥青		95％滨州90＃＋5％岩沥青		90％滨州90＃＋10％岩沥青		85％滨州90＃＋15％岩沥青		80％滨州90＃＋20％岩沥青

								针入度25℃		90		67		52		47		31

								针入度15℃		34		31		23		18		22

								针入度5℃		13		6		4		0		0

								RTFOT老化后针入度25°C		31		23		19		19		14

								RTFOT后残留针入度比25°C		34.44%		34.33%		36.54%		40.43%		45.16%				80		25.76

								软化点		45.3		48.6		51.6		54		56.9				135		0.4657

								老化后软化点		57.4		60		62.9		66.7		69

								老化前后软化点之差		12.1		11.4		11.3		12.7		12.1

		125						5℃延度		17.2		0		0		0		0				170		0.1112

		135		0.4657				15℃延度		150		150		110.1		26.4		12.5

		145						25℃延度		150		150		150		100.7		121

								老化后15℃延度		6.8		6.4		5.2

								老化后25℃延度								27.1		12.5

		155				80		布氏粘度80°C		8.685		13.17		20.197		62.563		36.6533

								布氏粘度80°C		8.668		13.13		20.17		62.593		36.68

								布氏粘度100°C		1.514		2.2897		3.2077		9.3077		5.8673

								布氏粘度120°C		0.404		0.5712		0.7901		1.1057		1.4227

		165				135		布氏粘度135°C		0.192		0.2903		0.3872		0.4823		0.5604

		175		0.1112		170		布氏粘度165°C		<0.100		‹0.100		‹0.100		0.1343		0.1502

								RTFOT后的质量损失		-1.26%		-1.01%		-0.98%		0.99%		-0.81%

								PI		-0.3225806452		-1.7127071823		-2.0739762219		-0.2755267423		7.1919770774

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.019099147		-0.8663109802		-0.7225926455		-0.3977103649		-0.667623125		0

								A值		0.0468084427		0.0456908724		0.0446732408		0.0424850971		0.0442923028		0

								K值		0.784031442		0.6838029925		0.5991723232		0.609970431		0.3840541235		0

								当量软化点		45.2710758124		48.5719989699		51.5728797516		53.9749165422		56.8732198724		0

								当量脆点		-15.0577844812		-13.2324676833		-11.6394582903		-12.4930968167		-6.882778817		0

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





		



不同岩沥青掺量的针入度大小



		



软化点随岩沥青掺量变化大小



		



5度延度

15度延度

25度延度

不同掺量不同温度延度变化



		



针入度指数随沥青掺量的变化



		



当量脆点随岩沥青掺量的变化



		



+10%新疆岩沥青粘温曲线



		



+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

				53		43		35		27		19

				29		19		16		8		6

				5		0		0		0		0								A=-0.4201				0.042

																								-0.3225806452

										温度		25		15		5

										针入度		90		34		13				0.042		-0.3225806452

												53		29		5				0.0513		-1.5848527349

												43		19		0				0.0817		-4.1002949853

												35		16		0				0.034		1.1111111111

												27		8		0				0.0528		-1.7582417582

												19		6		0				0.0501		-1.4407988588

										对数		1.9542425094		1.531478917		1.1139433523

												1.7242758696		1.4623979979		0.6989700043

												1.6334684556		1.278753601		0

												1.5440680444		1.2041199827		0

												1.4313637642		0.903089987		0

												1.278753601		0.7781512504		0

																								1.113





		





		





		





		





		





		





		

										滨州90基质沥青		95％滨州90＃＋5％岩沥青		90％滨州90＃＋8％岩沥青		85％滨州90＃＋10％岩沥青		80％滨州90＃＋15％岩沥青		80％滨州90＃＋20％岩沥青

								针入度25℃		90		53		43		35		27		19

								针入度15℃		34		29		19		16		8		6

								针入度5℃		13		5		0		0		0		0

								RTFOT老化后针入度25°C		31		26		19		24		7		6

								RTFOT后残留针入度比25°C		34.44%		49.06%		44.19%		68.57%		25.93%		31.58%		80		25.76

								软化点		45.3		51.9		53		55.7		58.7		62.6		135		0.4657

								老化后软化点		57.4		61.4		65.3		67.2		73.3		76.9

								老化前后软化点之差		12.1		9.5		12.3		11.5		14.6		14.3

		125						5℃延度		17.2		0		0		0		0		0		170		0.1112

		135		0.4657				15℃延度		150		150		35.1		36.9		7.8		3.9

		145						25℃延度		150		150		150		150		145		60

								老化后15℃延度		6.8

								老化后25℃延度				109.7		29.2		8.9		6.7		5.6

		155				80		布氏粘度80°C		8.685		18.0667		24.8467		32.4533		48.85		86.2833

								布氏粘度80°C		8.668		17.9233		24.4967		32.6067		49.19		86.9

								布氏粘度100°C		1.514		2.8703		3.7633		4.6423		6.653		5.8673

								布氏粘度120°C		0.404		0.6235		0.8947		1.2153		1.7397		1.4227

		165				135		布氏粘度135°C		0.192		0.2686		0.3887		0.5102		0.5972		0.5604

		175		0.1112		170		布氏粘度165°C		<0.100		<0.100		0.1067		0.1222		0.1531		0.1502

								RTFOT后的质量损失		-1.26%		-0.77%		1.00%		-0.74%		-0.97%		-0.93%

								PI		-0.3225806452		-1.5848527349		-4.1002949853		1.1111111111		-1.7582417582		-1.4407988588

																基质沥青		+5%		+10%		+15%		+20%		+30%

								针入度指数		-1.019099147		-0.6052557034		-0.8241387611		-0.6697284912		-0.5816957342		-0.5108883726

								A值		0.0468084427		0.0438654955		0.0453889574		0.0443068103		0.0437057355		0.0432303659

								K值		0.784031442		0.627638481		0.4987445196		0.4363977867		0.3387203778		0.1979944542

								当量软化点		45.2710758124		51.8736079648		52.9722561632		55.6732068123		58.673755183		62.5741996696

								当量脆点		-15.0577844812		-12.5027307738		-9.2433169504		-8.0619160868		-5.9379020865		-2.7479400594

																两点回归		10%				20%

																		164.6633663366				170.4606741573

																		153.7722772277				164.2808988764

																三点回归		10%的拌和温度				20%的拌和温度

																		156.9594145043				157.0471671783

																		10%的压实温度				20%的压实温度

																		156.5934797073				156.8936645269





		



不同岩沥青掺量的针入度大小



		



软化点随岩沥青掺量变化大小



		



5度延度

15度延度

25度延度

不同掺量不同温度延度变化



		



针入度指数随沥青掺量的变化



		



当量脆点随岩沥青掺量的变化



		



+10%新疆岩沥青粘温曲线



		



+20新疆岩沥青粘温曲线图



		



+10%



		



20%



		

																										0.042

				53		43		35		27		19														-0.3225806452

				29		19		16		8		6

				5		0		0		0		0										A=-0.4201

										温度		25		15		5				K值		A值		PI		T800		T1.2

								针入度		SBS		61		22		8				0.6819		0.0441		-0.639625585		50.3673469388		-13.6666666667

										90#		87		26		7				0.579		0.0547		-1.9678714859		42.4881170018		-9.1371115174

										新疆5%		57		19		5				0.4519		0.0528		-1.7582417582		46.4242424242		-7.0587121212

										10%		43		17		4				0.3818		0.0516		-1.6201117318		48.8624031008		-5.8643410853

										15%		36		13		4				0.3751		0.0477		-1.1373707533		52.9979035639		-6.2033542977

										20%		28		10		3				0.2472		0.0485		-1.2408759124		54.7608247423		-3.4639175258

										北美5%		43		15		5				0.4686		0.0467		-1.0044977511		52.130620985		-8.3383297645

										印尼40%		76		24		7				0.5919		0.0518		-1.643454039		44.6177606178		-9.8976833977

								对数		SBS		1.785329835		1.3424226808		0.903089987

										90#		1.9395192526		1.414973348		0.84509804

										新疆5%		1.7558748557		1.278753601		0.6989700043

										10%		1.6334684556		1.2304489214		0.6020599913

										15%		1.5563025008		1.1139433523		0.6020599913								72.4		84.6

										20%		1.4471580313		1		0.4771212547								78.5

										北美5%		1.6334684556		1.1760912591		0.6989700043

										印尼40%		1.8808135923		1.3802112417		0.84509804

																								0.6511627907

																										1.113

																						0.5862068966





		





		





		





		





		





		





		





		





		

						项   目		针入度（100g，5s；0.1mm）								针入度比％		P.I.		T800，℃		T1.2，℃

								老化前						老化后

								25℃		15℃		5℃		25℃		25℃

						滨洲90#		87		26		7		51		58.6		-1.96		42.5		-9.1

						+新疆5%		57		19		5		38		66.7		-1.76		46.4		-7.1

						+新疆10%		43		17		4		31		72.1		-1.62		48.9		-5.9

						+新疆15%		36		13		4		26		72.2		-1.14		53		-6.2

						+新疆20%		28		10		3		22		78.6		-1.24		54.8		-3.5

						+B 5％		43		15		5		28		65.1		-1		52.1		-8.3

						+C 40%		76		24		7		44		57.9		-1.64		44.6		-9.9

						SBS		61		22		8		42		68.9		-0.64		50.4		-13.7

						项   目		温度										项   目		老化前TR&B，℃		老化后TR&B，℃		老化前后软化点差

								15℃				5℃						滨洲90#		45.3		50.2		4.9

								Before aging		After aging		老化前		老化后				+新疆5%		50.1		55		4.9		48.3

						Binzhou90#		150		150		10.8		1				+新疆10%		53.2		58.2		5

						+Xinjiang5%		126.8		21.3		0.8		0				+新疆15%		55.3		60.8		5.5

						+Xinjiang10%		72.5		9		0		0				+新疆20%		57.8		63.9		6.1

						+Xinjiang15%		35.7		7.1		0		0				+B 5%		52.3		57.4		5.1

						+Xinjiang20%		11.2		3.3		0		0				+C 40%		46.3		50		3.7

						+B 5%		87.9		9.9		0		0				SBS		64.4		66.6		2.2

						+C 40%		78.5		18.2		0		0

						SBS		111.7		53.9		33.2		15.4

						温度（℃）		80		100		120		135		165

						滨洲90#		14.01		2.614		0.709		0.314		0.1						0.5697674419

						+新疆5%		27.29		4.595		1.148		0.485		0.117

						+新疆10%		47.32		7.345		1.731		0.667		0.15

						+新疆15%		62.12		9.207		2.119		0.78		0.178

						+新疆20%		93.64		13.08		2.626		1.019		0.218

						+北美5%		39.87		6.278		1.458		0.586		0.134

						+印尼40%		19.36		3.507		0.908		0.393		0.101

						江苏SBS		98.68		13.18		2.889		1.194		0.301





		



25℃

15℃

5℃



		



T800，℃

T1.2，℃

不同岩沥青掺量下的当量软化点、当量脆点



		



Before aging

After aging

Ductility/cm



		



老化前TR&B，℃

老化后TR&B，℃

不同岩沥青掺量老化前后软化点



		



滨洲90#

+新疆5%

+新疆10%

+新疆15%

+新疆20%

不同岩沥青掺量下的粘温曲线



		

				项   目		针入度（100g，5s；0.1mm）				针入度比％		P.I.		T1.2，℃

						老化前		老化后

						25℃		25℃		25℃

				伊朗90#		86		49		57		-1.59		-11.14

				+新疆5%		65		42		64.6		-1.35		-10.1

				+新疆10%		49		30		61.2		-1.38		-7.5

				+新疆15%		40		27		67.5		-1.05		-7.39

				+新疆20%		28		21		75		-1.19		-3.44

				+新疆30%		25		20		80		-0.61		-5.03

				+北美5%		54		36		66.7		-1.52		-7.58

				+北美10%		36		26		72.2		-1.13		-6.01

				+北美15%		29		20		69		-0.94		-4.93

				+北美20%		23		17		73.9		-0.8		-3.35

				+北美30%		19		13		68.4		0.08		-5.34

				+印尼10%		84		53		63.1		-1.94		-8.87

				+印尼20%		77		61		79.2		-1.63		-9.96						0.75

				+印尼30%		73		45		61.6		-1		-13.21



针入度  0.1mm
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