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Abstract

Porosity and performance of asphalt mixture are closely related to the microstructure of the gap
which directly affects the various properties of asphalt mixture. For the coarse aggregate, the de-
sign of different gradation and needle-like content of the mixture, through CT scanning, digital
image acquisition technology research, obtained three-dimensional reconstruction diagram. Using
VG Studio MAX2.2, it sets a different gray range, and then extracts the gap. The voids of the asphalt
mixture were analyzed, and the evaluation index of the void structure was analyzed, after that, the
void structure was studied. It is found that the void dates obtained by this method are consistent
with standard test. The pore size distribution is affected by the coarse aggregate gradation and the
needle sheet content. The asphalt mixture is calculated by setting the gray threshold method Po-
rosity; the result is greater than the measured porosity; the area ratio parameter Q, can accurately
characterize the asphalt mixture in the coarse aggregate and the proportion of the gap.

Keywords

Asphalt Mixture, Coarse Aggregate, Digital Image Acquisition, Void Structure, Grading, Needle-Like

HERXHE RSB SRR S

FMERIYY, = 8% R &S F OB ERS, XM
RIS IR AT, BT R

AU IR T MK A R 5 TR, T WA R

h[EE b TRARIHEA R, b

WG AR S, 7 KR

SCESIF: IMEN, M, KA, AR, XIHERL, BSOHR. AHSRRDRE IR AR A R T ). TR, 2018,
7(2): 112-121. DOI: 10.12677/0jtt.2018.72014


http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2018.72014
https://doi.org/10.12677/ojtt.2018.72014
http://www.hanspub.org

PNAEN 55

Email: jilunhit@126.com

Wk H . 201843 H8H; FHHEM: 20184F3H22H; KA HM: 20184F3H29H

=

PR RERHNZREEHRETNR, TRANSHERREMET TR EMER. RN,
BIARZEME RS ERREH, BECTEM. HrBREMBIARTENBIR, RE=4HEHE,
RAIVG Studio MAX2.2 B AR FIREVEE, HMERRTR, WRHFRSHOZRE AU ER, 72
B REMPM TR, M ZREWHTHR. BLZREMN LRI, ZTERBIRZRBIFRR
THENMR—; ZRAAES A ZEASNZEAM PR EERMEE; B veKERENTETE
PHEREHZRE, RERKTEUERE; WENTERIESY, seAEmMRMIERS R HoEER
MR LEBIR R .

XK ia
PFRERL HEN, WFEEREK TREM, ZE, AR

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

(OMOMMY Oper Access |

1. 5|18

I REGEMARZH b, SRS MR E[1]-[11], MR IE N E &N ZE W br, Hom
FrvE ek S MR AE T 7T, B B IR NBRARIR & R AL SR M . TS MRS M) K FE AR VE RIAR /s, Hosin
T 0, 7EWIZHMEG DRSNS . Rk, TSR T CT ARG AL E H AR [12] 1315 AN FIRL Ak}
ECANES AR B I TR AR B B S5 M AT e MR S B AT .
2. RIEFH
2.1. REREARRE

1) PLAC16 HEZLAC J1 AFEal, AR ok S RE 5 FLE I R A R 40 HoE m) — S ik R B 2,
FELUHAE LA P2 R P R R S IR 2 R . A IR ARE & 4.75 mm Az DL R4 R L iE it
ZAAS, 7F 9.5 mm i FLIE T 2 h B R E 2 BIIR 5%, +10%, FE{RIFE 9.5 mm DL & RS AE Rl 2 A E
BIARAS, 1535 ANANE K ACL6 ZEINE 1 AR,

2) NFEEL 475 mm RN IR SRS MR RE RO R, DL ACL6 RS HRE J1 REC LA, fRAE
F 4.75 mm PASM G5 FLIE I RANAE, 78 4.75 mm B 55 FLIE IS 3 3 A T 43 71 +5%. +10%75 2] JA. JB. JC.
JD 4 NEHL, B 4.75 mm X R IS #5508 58%. 53%-. 43%F1 38%.

22, RBAT NSRS BigH

PL AC16 it B NFEHE, NFIAEL Z1~26, FOAHERAET AR B0k & & 258 0%, 10%. 20%.
30%. 40%-. 50%.
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Table 1. J1 - J5 ore grade with mesh through rate
= 1.01~35 # RHRFEC R FLIE I &

T3 B AL (77 FLIR mm) TR B 43 %

HBCo T
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
J2 100 96.7 89.3 80 48 34 24.5 175 125 9.5 6
J3 100 95.8 86.7 75 48 34 24.5 175 125 9.5 6
J1 100 95 84 70 48 34 24.5 175 125 9.5 6
J4 100 94.2 81.3 65 48 34 24.5 175 125 9.5 6
J5 100 93.3 78.7 60 48 34 24.5 175 125 9.5 6

23. RIEAREAHNNHERE

LA AC16 T B NFEAL, € P E R IR AR B S R, e R AR KR A e
FBCPTRAE U R, RSB AR IR SR iR R Y 4.5%.

3. ET T CT KARWHER SR FERIKE

TR 55K F 4 [ Phoenix vitome|x s fltfE s Tl CT, HAHL N 190 Kv,  HL 300 pA. X R & K
WA T AR ER, R4 . FTT phoenix datosx2 rec £ A\ CT Hfi%ds “.per” Xfh— LT
E»%XMﬂ%ﬁ»ﬂE%ﬁﬁﬁ&m@»ﬁ”*%Eﬁﬁﬂ“WWXﬁ:E%NmﬁﬁzF 7 VG
Studio MAX2.2 F1 i ¥R A RHRA AF ¥ fg g UL 3D IR B ok, I HAEWS @ i 7 U 5043 BT Wi i)
THER, WE 1 FTR.

SKH CT G EAL R0 75 VR B R, AN [R]85 5 i) P ot B AN [ (R K B2 046, BRI VG Studio MAX2.2
BN BT IR IR ARAT R AL o 901 75 VR ARk 5 2HL 00 75 1R W 2 A F ol S22 B ) S ) K 5
Frek, XNITIR AR 4 BRI T k. TR AR CT F3 e i P % L Pl 2, b PR AT DA iR
I FIREGRAFRIH 7 .

4. BF CT HARNERSHHHE D

BV AR S5 42 2 B

FoHR 3R T VR AN R B R TR A R A AT SEA AL R, SR VG Studio MAX2.2 ¥ 5 AN 7] 2K 3 B
ZRRHEAT T HEEL, X T AN RIS MR 2 A A R T TR A R A B A [ AR LR AE R W ] 3~5 Fow, B A%
B 53 AR T AN R FR RN 23 BR 25

] 3t BRaE K N2 A KA JAL JB L 1. JC. ID, J 4.75 mm iEid 5 51N 58%. 53%. 48%.
43%. 38%. BUEAKIL, 4.75 mm i fLiEIE 28N, XU/, S5 HERIE SN A BRAR LR — B0
RIATE ACL6 Wit iR &k, 4.75~9.5 mm KifE L RIE ACL6 IR & Rk R ELE S THARIE .

HHE 4 RO, MAERRE K Z 270 ACL6 I F IR AR BRI, 2 F1J3 A, JLIRZ,
J4 A1 35w/, U S STV A . AR L EIAAE, 9.5 DL KA R A Lh g i 3G ik T
TRA RIS B

5 H, I A RN 12 ACL6 ICAN R PR AR BT R AURE 2 B Z1~Z6 A K} B 20 AT RFAE
FHE AT, W7 TR A R 2 BB & £ A IR IBURL & S B n i S 35 A, 5 sl 45 R (56 2)— 3.

AU ESEIEEMMRIL, KREBREZ A T il AL, X2 BT R A EHA e
ERAGE R, 5 Sk B (A A B B R S, AR A BREE A 2 A R R R BT, R
F CT Hi A 1 1% 25 BR &5 M EAT R IR 1) 7 V22 PTAT I
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Figure 1. Asphalt mixture diagram
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Figure 2. Schematic diagram of asphalt mixture components
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Figure 3. JA~JD~J1 asphalt mixture gap changes
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Figure 4. J1 - J5 mixture gap changes
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Figure 5. Z1~Z6 needle flaky asphalt mixture gap changes
[E 5. 21~76 St KB RER=REN
Table 2. AC16 different asphalt mixture volume index
& 2. AC16 IR E R & RHATREHR
s EARAMEE (glem®) 7 B2 (%) ke B 22 (%) Wi AR (%)
J2 2.458 4.64 14.74 68.52
J3 2.459 461 14.73 68.69
J1 2.462 4.48 14.63 69.35
J4 2.486 3.57 13.82 74.19
J5 2.492 3.34 13.63 75.50
JA 2.422 6.12 16.27 62.38
JB 2.450 4.98 15.16 67.15
J1 2.462 448 14.63 69.35
JC 2.495 3.16 13.36 76.34
JD 2.505 2.72 12.88 78.86

5. ER&NEREITNER

A E N GE N (0 A BRI TR AR A BR AR EREAT 70T, BARZITEEANE R, (HREA
R VAU IAS RS IR AR A SR A M L MR A T2 5, Bltt, A ik — DB R & R AR R,
SE B R A BREG AT 73 AT o ASSCRE R S BRES M VEAN R AR A B R

1) & BT B R R (feret) ELAR

Fe 5 R A BRI S BR 5 S S 21014 6 P BEImTRn, 2 BRASH i AR 2 KA — B 2 B
FIALR, X T SMA K, 2 BUBRR AR AN D, AC iR ek 2 B R e B HACH 8%

N TR FEAN R FAH SRR E B PR & B 5 TR A R S BRI A AR 2, DLAS BRI ~F- 8 9t 5k

DOI: 10.12677/0jtt.2018.72014 116 BB EEFW/ N


https://doi.org/10.12677/ojtt.2018.72014

PNAEN 55

LR
_
$.
R "
» v ° - P .~ L
. _— b 4 ¢
4
L , .
v s e
- A . n.. R :’t . .
(2) SMA16 % [R&k# (b) AC-16 =R 45 H4

Figure 6. Clearance two-dimensional cross-sectional structure
6. PR _HEMTE L1

(feret) L4 MR bR RFAT 2 BRRBLAZ 0 Al 8 BT I 2 Rr(feret) AR SN : BRI G, B
T7 A ) EARRROA — D R ELAS . BERR 10777 [ RIS S R EAR K, RIS 36 AN 2 R ELAR R F
P8 R4S 301 9% 75 1 (feret) LA .

R F IR RHA i A R 1 om ik —5k CT W2 B, il BURAL#E A B 435K B A Bir
AE R PR R EAR . KA AR KRN R G Rt BB AN B 1 2 5k T2 1B SRECAS [R] A
P VE I A BBOR A BOME, 15 28 TR A RHA I 1 S R AR 20 AT

2) TRRE S T AR

FEAN AT A B A8 JER 380 I H AN ) R 2 1, A e BRI A BRI AR R, R 2 TR 4RO
TR ERC AT IR . SR IPP B SR TR 4E 8, IR AR R i

3) HmAkRE

BT CT AR LIS R H R & B2 RS, B AT LERH VG Studio MAX2.2 il #5E
AR R FE AR 22 BR A5 0 88, THERIS S IR AR, 3t — Bt R IR S R SSAR R, —
FOARL A A2 R ) B R 427V 8 B S B AR SCRR O “ s B, AH R HE K2 5E 1) 2
PR IRZ SN 2 R

4) R

H T E RS EHOEREA DA R RZ N, [RIN L 52 2 B A s2md o PR Bk AR RN 25 R T
AR EEAR 3 [ Sl 2 B T AR 2 B i 50 (1) s«

_ Area;i,, 1)
Area, ;. ..i
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6. MERIHER SR =RERRR I
6.1. AC16 HASERIRECEALIT B R & B =RE AR 24T

AC16 AR B AL W IR A R 2 B as M e hn gt it L1 8.
t 1 8(a) v &1, AC16 ZKIC J1~J5 A, AHEERIELBIAAR, [ A FREMH SR LB ARk, 25 [T 15
ARSI & MBS BEAA/NT 0.6 mm B, J5. 4 f1 I3 B BRAN SR Z KT 32 f1J3, SFHEE
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Figure 7. Aggregate and void area demonstration diagram
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Figure 8. AC16 gap structure indicators
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o

KF 0.6 mm i, J2. I3 ZFFAKCKT J3. J4 F105. ULEHYHEERIAAS, Bfi# 9.5~19 mm AR fi,
INTRRREIE %, KA BB .

HFE 8(b)rl %1, AC16 AR[A] 4.75 mm @il Ky H IR AR JA~I1~ID #, BEE 4.75 mm @ik R Hk/,
DERARP SRR SIS . LR R BRI /NER, #BEE 4.75 mm @ik RN s .

AC16 BT IRA R 2B T 4E RO 8(c) I 8(d), 535 1t Fe Al S A 36 I 22 3.

7 BRECEE 3 T AE B2 e BC IR 2R 500 7 ZERT B0 AN 35, (FUR Bl K ORAH S R 3 I & b 2 0 IEAHOG
s, JASID~IL 1, BB T 4ERSZ 4.75 mm IS E R T Z RIS AN B, (HAH GRS R ILBE A 4.75
mm 38 2 BN L TE 4R BOZETIG N, B B R 2t TEAH G

F 1 8(e) APl 8(F)RI AN, 925 B S8 It 2 I (0 A8 A e B RN sl 2 B R A8 Ak — 2 . Tl CT Hfilit
SRR A R T SR S e, 3 O PRI R R DR B T S I R R O R A BRI A R 2 T
0 5 1 = N 7 N 1 N ok 2 8 5 o = == (= G A N e 2 = T
AR 2 BRI A /N o B T DV FLBR IS K, 7K A i i, ph b s 1 i 22 8RR K

ml&mTﬁ,Euﬂsﬁm¢ AR E A 9.5~19 mm IOk (1) 34 iz @i . JA~ID F1J1 1,
EREF 4.75 mm il i 2 0 PR R IR 2 E AR T J1~35 ZRACR B P 5 58 e &8

6.2. $tARSEMNHFRSRSREMTMIH

AFERAREE AR S BRI S R SRS BR A e tr goit WK 9.

HIE O() 7, Z1~26 v, SH R ROBORE S AU, 7 IR AR -T2 BRI B B S PR 3
BEFE AL SR PR BN, P EAR RN S BN EOR WS 2 o Ay WA ReRAURE S R R 2 {15 4
B S5 AL IZHTHE K o

AFEE RS B ER SR TELERULE 9(b), 3E M AR I W% 4.

GURRY, Z1~Z6 ', FEAE T RCIRBURL AN . 22 B 0 2 B o TR 4 B e A 3z sk/b . Pearson
MR RZHON-0.445, RILEFEMLIEMIGES, H7ERRAE R,

HIP O(c)mIAl, ANFIBE R Bl 7 IR &R 2 B A AR AE (R BT S35, R 2 B 3 Bl 2 KT
MARRA . RIS REAE B AN, XA 2 57 SN

FHL AL W TR R 2 SR T AR 9 B L ] 9(dl), X ERRIC Z1~26 I, WiE IR G BH AR S HUE b &
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Figure 9. Different needle-like content of asphalt mixture gap structure index
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Table 3. AC16 gap contour fractal dimension significance and correlation test
= 3. AC16 IR B D L M B E 4 RIEX ML

JrEMH Pearson 126K 3 Spearman GRS
R FLA A
F Il $-1%.(0.05) R P Level R P Level
J1~J5 1.953 2.390 0.352 0.038 0.05 0.341 0.045 0.05
JA~JD-J1 0.962 2.525 0.325 0.056 0.10 0.399 0.018 0.05

Table 4. Gap contour fractal dimension significance and correlation test

F 4 EREBOMEREZ M RBXMERE

Yk vixii Pearson AH G143 Spearman AH & A 5
HRLAA
F Il 5+1&(0.05) R P Level R P Level
Z1~76 1.435 1.980 —0.445 0.001 0.01 -0.517 0.000 0.01
7. &g

BT Tl CT R M EBORTIT R 1 H IR AR 2 2 — 4k Wi 5 SR SRR 2 5 51 iR B2
AW TE, AT 234 Ho I 5 TR AR B A W s, BARPTIR R A T
1) K1 VG Studio MAX2.2 Ztbr JOM 25 BREEAT 18 VERIR ELRIE AT, A AR ks i [ 12— B
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3) ZEINHIRERIE AR SR R IR & B B2, (H2 A R AR 2
At PRI AR A S ILZR AR G 3
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