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Methodology Study of Determining Maximum
Theoretical Relative Density of Drainage
Asphalt Mixture

CHEN Huaxin®, JIAO Fangfang®, LIN Nan®

(1. School of Material Science and Engineering, Chang”an University
Xi’an 710061, China; 2. Shandong Expressway Engineering Testing
Co., Ltd., Ji”’ nan 250002, China; 3. Xi’ an Railway Vocational &
Technical Institute, Xi’an 710014 .China)

Abstract: Based on the tests of gneiss and basalt, the methods
of the theoretical calculation, vacuum measurement, solvent
and asphalt impregnation were compared to analyze the
accuracy of the test data and parallel test errors to accurately
test maximum theoretical relative density of drainage asphalt
mixture. The results indicate that the measurement method by
vacuum drainage asphalt mixture is more reasonable.
Meanwhile,an analysis was made of the factors influencing the
results by test methods of vacuum. A proposal was put forward
that asphalt mixture be fully dispersed, and 15 min for

vacuuming be a must.

Key words: drainage asphalt mixture; maximum theoretical

relative density; test methods of vacuum

ks H 4. 2009 - 12 - 21

FBIUH - £z i R T L 0 H (2008 — 319 - 812 - 010)

HEAK W5 5 TR A R R T 28 BB AR SR I 2
B, 10028 B S5 T TR G R d R B A ) 4%
AL PRI S RIS AR T 25 B2 1 Y 1k 42 ¢ R 3
HEAK W 5 TR A RHC A HE B0 1485 SR R e A U0 7 )
B . [RLESFs HEZK 0 T TR A5 04 B K3 A X 2 Bl
J2 T I TR S R 4 1) G AR A 2 — » L
o, T2 T 380 HE 7K 905 T B T 1) i O . e R
VAT R N HE K W TR A R BT AT
I — A EE W ARSEL

X1 W TR A sk 1) i R B e A X 28 S 5 [ A
DR 43R FH S0 7 32 5 R P 0258 s RN P 9
T TR 1 O B D B T A AR RS ) (JTT
032—1994) 4V H U SR FH 31530 32 o AR 31 45 Bl 7 b 11 2%
FERT % R LA S R BT R A Aok
I RHELE AR 2 B . AR AR A [R]85 B T3
A5 3] ) e R VR AR X 2% B AN ] B AR LR
DR FH™HF AR % B 5 @R F B AR BURE X
B s QR B TAEN % B s QR kY B
FEURF ) 4 B2 15 2 LA X 288 B2 1 - 38948 © R F ™ )
) 28 UL o 2880 P85 RT3 1 R X 4% B A 3448 X R T
SAAS B Y fe R B AR N 4% B N A ] B
RA RS L4

(> B0 7 3 TH i T AR e ) (JTG F40—
04) ™ UL AE « 53 10 75 TR A5 ek SR FH 200 ik . 7E ek
TS PN A PR S IS s B LA IEE N
I W E TR A RIS B K% B2 S5 I A b o Jr 32
TR H IR AR E SMA TR AR B 49 0 X
FOVFR TR THAET SR B A 850k X 2% B
CHI B A BB R AR X6 235 B 15 4 ol 3 A o) 4
FETHERA ) TR Bk ) R KBV AR X 485

JyA JE T A N 9 R O Sk e

S BAREQ973) I B, T R BRI A B AR SR S B T SR A B

E-mail: hxchen(@chd. edu. cn

WINPER : 870575 (1985—) . 4, B AR , AR5, SRS U7 1] Sy 18 S5 A D . E-mail : jfi850218(@163. com.



%4 1

Wit g . 45 - HEK U T 1R Ak B K BRI AR O 2 A 5 T 1% 547

WA R RHR ORI . RBUEE U A
I AE A AR AR E R L A RAE S HE AR SR
PO BRI R PA 10 2 B v o DA i A5 TR 5 ) 2 i o
NFHOKPE R AR T B B A R R R 25 B
TEOL 235205 ks R 1 E FH X 48 FE B
BEA — AN X HERG A7 1% AHX T HER IR G 8
SR HBCHE i A B P A — D B R
SR TT L - oG —. BT L T K I 1R
FORHRORBEE A 4 B Tk MBI 5E - B L.

1 EFHEIRETE

1.1 hE

K i ESSO 70 S 3E 7, A K H A
KA R EAL L R HEK PR % w45 ARk & 1 TPS
R At JEE R PR Y B R R R 12%.
.2 &

RLAERER e RO A 7= 1 N A
SRR T LA 7 A 2 B AR R I BH B
PEHLRIRD ) A 7= i 40 BOE LAY
1.3 KR E

P A 4 1 0 E 4 2 s B3R 20 % g
SE» BRI 1 PR,

®1 RBATRIREAM

Tab.1 Composition of aggregate gradations

fifi L /mm R/ g Lk /g
16.000 100.0 100.0
13.200 97.2 94.7

9.500 61.3 70.1
4.750 18.8 20.3
2.360 16.3 14.0
1.180 12.2 10.9
0.600 10.1 9.4
0.300 8.0 7.8
0.150 7.1 7.0
0.075 5.7 5.5
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Tab.2 Maximum theoretical relative density of gneisses

WAL/ %
7= R R EWIRFS
4.0 4.6 5.2
1 # Guit 2.581 2.559  2.538
2 i G5 2.536 2.514 2.494
3 1% GitE 2.552  2.530 2.509
4 % Gafl Go YA 2.558 2.537 2.516
5 % Gl G PIEIG 2.566  2.545 2.523
6 i GeITH 2.570 2.548 2.527
7 FLAS RSN 2.577 2.554  2.531
8 pagiiibERe ] 2.617 2.586 2.566
9 jedogrosill] 2.667 2.641  2.597
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Tab.3 Maximum theoretical relative density of basalts

At/ %
=2 G R EWIRS
4.0 4.6 5.2
1 & Guit® 2.696 2.674 2.647
2 i GolE 2.609 2.589 2.564
3 & GGitH 2.639 2.618 2.592
4 % Gl G FIHEHA 2.652 2.631 2.605
5 UK GuMl GFHMETHE 2.667  2.646  2.620
6 %G itH 2.665 2.641 2.617
7 HAES 2.674 2.645 2.619
8 RIS 2.700 2.667 2.648
9 BEHES 2.727  2.712  2.660
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Fig.1 Maximum theoretical relative density

of gneisses and basalts
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Tab.4 Air voids obtained from different maximum

theoretical relative densities of gneisses %
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Tab.5 Air voids obtained from different maximum

theoretical relative densities of basalt

Y%

. o A/ %
A= Iy v
4.0 4.6 5.2
1 ¥ Goild 22.3  20.8 19.4
3 ¥ GaitH 19.7  18.2 16.8
3 i G115 20.6  19.1 17.7
4 # Gafl G FHMETTHE 21.0 19.5 18.1
5 T Gl G FIETE 21.5  19.9 18.5
6 ¥ G il 21.4 19.8 18.4
7 i Ragr R0l 21.5  19.9 18.5
8 L S 22.4 20.6 19.4
9 BB 23.2  21.9 19.8
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Fig.2 Air voids obtained from different maximum

theoretical relative densities of basalts and gneisses
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M/ %
Aass P A I i i

4.0 4.6 5.2
1 ¥ Gait® 21.4 19.9 18.4
2 i Gt 20.1 18.5  16.9
3 it GoilE 20.6  19.0 17.4
4 % Gl Go FHMEITHE 20.7  19.2  17.7
5 & Gufl G FHHEITE 21.0 19.4 17.9
6 i Gl 21.1  19.5  18.0
7 B8 S 21.3  19.7 18.1
8 agiii bl 22.5  20.7 19.3
9 BRI 24.0  22.4  20.2
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Tab.6 Synthetic aggregate effective relative density of gneisses based on different experimental methods
FLAS T HERE Rk
WA/ % Ya 7b 7a 7b 7a 7b
R FHE RBRE FE REE PEE Bl PEE REE PE Wl P
4.0 2.576 2.577 2.758 2.758 2.623 2.617 2.814 2.807 2.658 2.667 2.856 2.867
2.577 2.759 2.612 2.800 2.677 2.878
4.6 2.553 2.552 2.759 2.757 2.51 2.586 2.791 2.799 2.649 2.641 2.817 2.867
2.550 2.755 2.592 2.807 2.633 2.857
5.2 2.532 2.528 2.762 2.757 2.572 2.566 2.812 2.804 2.591 2.597 2.836 2.844
2.524 2.752 2.559 2.796 2.604 2.852
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Tab.7 Synthetic aggregate effective relative density of basalts based on different experimental methods
FLoS W A Rk
WAL/ % Ya 7b 7a 7b 7a 7b
KA FHE KA FE REE PE Wl PEE RSl EE RARE
4.0 2671y ey 2BTL g g 2701y gy 2Ty 906 2Ty gy 29Ty g3g
2.665 2. 864 2.699 2.905 2.728 2.940
4.6 2.647 2.645 2.874 2.872 2.663 2.667 2.894 2.899 2.704 2.712 2.945 2.954
2.643 2.869 2.671 2.904 2.719 2.963
5.2 2.614 2.619 2.865 2.872 2.653 2.648 2.914 2.907 2.662 2.660 2.926 2.923
2.624 2.878 2.642 2.901 2.658 2.921
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Tab.8 Variation of synthetic aggregate effective

relative density of gneisses

LIRS e 2: I Wi R/ %
Bk 0.010 2.758 0.004 0.127
EaSIREN 0.023 2.803 0.009 0.327
(=20 0.042 2.859 0.016 0.559
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Tab.9 Variation of synthetic aggregate effective

relative density of basalts

R Ty W2 BfE iz ERRE %
HA 0.014 2.870 0.005 0.186
SRz 0.020 2.904 0.007 0.228
B2k 0.042 2.939 0.015 0.507
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Tab.10 Relationship between maximum theoretical

relative density and dispersed mixture

i T
v [
WAL e o TR %
4.0 2.576 0.001 2.553 0.016
2.577 2.537
4.6 2.553 0.002 2.544 0.015
2.550 2.559
5.2 2.532 0.008 2.523 0.013
2.524 2.510
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Tab.11 Relationship between maximum theoretical

relative density and vacuum time

F2S B [A] /min

WA L% 10 15 20 30 1245
Lo 2569 2575 2.575 2.575 2.575 2.603
2.574 2.578 2.578 2.578 2.578  2.609

LG 2537 2,553 2,553 2.553 2.553 2.573
2.553 2.553 2.553 2.553 2.553 2.570

s, 2516 2,526 2526 2.526 2.526 2.559
2.526 2.532 2.532 2.532 2.532 2.564
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