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Tab-1 Effect of aggregate density to void of asphalt mixture

A S iEh) HiiFan=a IR e KIE® T AR R 2R
Giidi- /% X 5 i AR Gidi-d /%
Ya 2.696 1.8 1.037 2.511 2.433 3.1
Y 2.877 4.8 1.037 2.660 2.433 8.5
(Yot 74)/2 2.786 1.8 1.037 2.586 2.433 5.9
Y, T0.8(7,— 7y) 2.840 4.8 1.037 2.631 2.433 7.5
JTG F40—2004 J7 5 2.773 4.8 1.037 2.575 2.433 5.5
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Tab.2 FEffective density of porous basalt test result (SBS modified asphalt)

Sy 2 A #HAIK Sy S AT AR BRUEX BRUEE RWAEX  BRBUEX

FHES /g /g /g BE/g  KbE/g  EE FHME W W
92.1 71.4 321.8 635.8 280.9 2.710

~15 [

0~15 g6 64.8 312.7 645.2 270.8 2.740 2.725 2869 2. 718
85.4 64.8 278.0 613.8 244.9 2.643

10 80.7 61.5 223.4 571.9 207.9 2.643 2.639 2866 2.637
87.5 66.3 288.5 579.8 254.4 2.713 )

870 96.1 74.1 287.2 602.5 262.8 2.738 2.726 2.943 2701
92.8 71.4 197.0 486.3 202.0 2.731

0~3 104.2 81.0 291.6 584.3 271.5 2.736 2.734 2.863 2.692
119.5 90.5 321.1 645.6 228.3 2.731

7 124.6 93.4 324.6 612.9 229 2.737 2.731 2.810

S A R AR BN K % 2.53% 2.711 2.878 2.683
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Tab.3 Effective density of limestone test result (70 asphalt)
£k A #HAIK £ AT AR BRUEXT BRUEE RWAEXT BRI
Fhzk H/g /g H/g BiE/g Kb/ o FIME g x5
121.14 91.76 375.36 774.94 337.98 2.806
197~26.5 120.98 90.78 408.98 880.57 360.19 2.813 2.809 2.816 2.802
119.35 90.28 426.18 858.55 369.81 2.807
16719 124.19 95.26 379.19 789.08 344.91 2.824 2.815 2.822 2.802
123.66 92.82 398.25 874.50 355.42 2.814 _
13.27~16 116. 33 88.01 415.71 804.88 360. 39 2.811 2.813 2.821 2.805
_ 114.55 88.47 373.59 773.39 334.38 2.821
9.5713.2 114.47 87.63 375.19 793.15 334.18 2.807 2.814 2. 821 2.807
117.59 90.31 337.43 706.87 312.35 2.822
5=~10 117.93 89.42 349.53 721.28 319.22 2.820 2.821 2.830 2.801
118.54 90.20 349. 36 745.97 319.69 2.809
3~ 117.41 88.59 362.84 789.02 327.38 2.807 2.808 2.821 2.788
107.58 81.38 219.82 556.68 226.87 2.813
0~3 113.65 88.12 200.79 501.90 220.77 2.818 2.816 2855 2.801
119.63 89.56 152.46 484.80 191.80 2.836
7R 119.50 91.70 145.08 513.00 189.75 2.836 2.836 2. 8478
ol i BRI k2 0. 42% 2.816 2.835 2.802
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Tab-4 Density of porous basalt

PSR LA E A SR A AL FAAH BB Kt
ZILZRE . . o5 o g
SRR 2 5 X} 5 X /%
9.5~16 2.656 2.584 2.733 2.457 48.1
4.75~9.5 2.730 2.726 2.902 2.641 14.2
0~4.75 2.754 2.731 2.760 2.572 33.6
Bt 2.626 2.611 2.703 — 4.1
=i 2.697 2.653 2.760 2.529 100
SRR 2R C 0.73 0.530 \
) Ji’ff/T STES 1 ‘ i £ R K % 3.31%
BRI R R R C 0.324
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Tab-5 Density of limestone
o L EPHH BiQRINR R FULAH BB K
" SRR B HI B w85 w8 1/ %
10~30 2.723 2.717 2.741 2.719 40
10~20 2.721 2.718 2.722 2.701 20
5~10 2.718 2.718 2.727 2.693 6
3~5 2.723 2.717 2.72 2.678 8
W 2.685 2.641 2.684 2.601 20
Ky 2.626 2.611 2.703 2.703 6
o 2.709 2.695 2.721 2.685 100
SRR Z R C 0. 660 0.280 o N
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Tab-6  Asphalt mixture gradation
R 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
A 100 97.5 35 35 26 20 15 11 8
B 100 97.5 30 30 24 20 16 13 10
®7 RE A B GRERE
Tab.7 Volume parameter of gradation A &B
, . KA E x T HESRES
WAL ik o For— - e
R /% At X I WA XS ASERE A RokE MEX mEE WA
5 o
T omE /% /% wmE /% /% /% wmE /% /%
4.0 2.662 2.525 5.2 65.0 2.462 7.5 55.4 2.5 2.459 7.6 55.0
4.5 2.641 2.521 4.6 70.4 2.496 5.5 66.2 1.0 2.498 5.9 66.4
A 5.0 2.620  2.539 3.1 79.7 2.53 3.4 78.0 0.4 2.521 3.4 76.2
5.5 2.601  2.557 1.7 88.9 2.552 1.9 87.8 0.2 2.544 1.9 85.9
6.0 2.597  2.544 1.5 91.0 2.540 1.7 89.9 0.2 2.530 1.6 87.9
4.0 2.663  2.508 5.8 62.0 2.429 8.8 51.2 3.1 2.426 8.9 62.0
4.5 2.643  2.519 4.7 69.7 2.495 5.6 65.6 1.0 2.489 5.8 69.7
B 5.0 2.622 2.521 3.9 75.9 2.510 4.3 73.7 0.4 2.498 4.7 75.9
5.5 2.602  2.546 2.2 86.1 2.536 2.5 84.1 0.4 2.530 2.8 86.1
6.0 2.583  2.541 1.6 90.1 2.538 1.7 89.5 0.1 2.526 2.1 90.1
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A new Method to Simulate Fire Based on Particle System

JIA Yan™quo, ZHANG Wei, TANG Yong

(College of Information Science & Engineering. Yanshan University. Qinhuangdao 066004, China)

Abstract: To solve the key problem of real time and reality in fire simulation based on particle system, a new fire
model based on particle system was proposed in this paper- In this model. the attributes of particles are initialized
by the emitter- In addition, the change of the attributes such as colour, position, lifetime were optimized, and the
move of particles was controlled by low pressure points- The type of particles was squares- We used the texture
mapping technology to improve the effect and efficiency of rendering, and the textures were changed according to the
time interval to simulate the the actual combustion process- Fxperimental results show that our algorithm achieves
real —time simulation to both the animation and appearance of fire in consumer PC platform -

Key words : modeling for irreqular object ; fire simulation; particle system; texture mapping
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Study on Computing Method of Aggregate Effective Density and
Asphalt Mixture ’s Volume Parameter

ZHANG Hong_chunl, LI Xiao _zhong2

(1. College of Road. Changan University - Xi'an 710061, China: 2. Henan Provincial Communication Planning Surevry & Design In~
stitue > zhengzhou 450052, China)

Abstract: Air void is key criterion in asphalt mixture design- Because of the absorption of aggregate to asphalt
theoretical maximum density of asphalt mixture can not be measured accurately - The accuracy of air void is affected
accordingly - Using asphalt as medium: the new test method ~asphalt immersing test method is put forward. Test
results indicate that for modified asphalt mixture, using specification "s method to calculate aggregate s effective
density is irrational - At the same time, new method has the characteristic of small variability and little influence by
individual factors- Theoretically, using new method the true value of asphalt mixture theoretical maximum density
can be obtained - In addition, continuous density gradation asphalt mixture ’s air void composition is analyzed- Fi-
nally, asphalt mixture sample 's scientific measuring method of density and reasonable computing method of volume
parameter is brought forward -

Key words . asphalt mixture; effective density of aggregate theoretical maximum density ; air void



