F38E a4 ok TR Vol. 38 No. 4
2022 4F 7 H FOREST ENGINEERING Jul. ,2022

doi:10. 3969/j. issn. 1006—-8023. 2022. 04. 022

AR BT EX TR & #
4 &E F0 20 W 45 44 1Y %2 i

ERE,KEEFE" KEF,IMRE

(ARIupol K2 AR TR, /R 150040)

W OEAHRARRRA G R AR A R B A Ao i R M 8 Wl R I BR AR AUk B R S AURIAE T AC-16( 41
LAR K ARAIZ A 16 mm A5 69 P ARG A £ R Ak L) SUP-16EM R K AHEZEA 16 mm H 4 6) P XD Fi
Bt EGR AR B R ) f PAC-13(FLEH R R AMRAERZ A 13 mm B 68 FiRs 2 JFRE) o0 F s diXe, i
B BB 3 AR B Ak B LR LS AR A SR AEAT ST R LR ik T L A AR e e, FET, RN @R e A
AR A (PCAS) BEATIXAF W 8 09 AL 22 | AT 2 AR 52 4k T R )RR £ 0 09 2 TR 8 TR 303 Ao 8 TR0 M7 Y 405 25 M Sk
W TACHLAE 25 R AN RN AR 5 R T ok ARG T A R AR 0 S5 R ML AR AT | ) B, AR AR IR SRR O sk 3R AR 04 i o R A
Wi 6 IR ARSI T B BRR & R T kR ok 4k IR A R R A AT MR IR LM R F R R
A 4 MBI AL AR b AR R SR AR 00 35 R B A Ph e S A XA 69 35 R ML AT

KGRI M E A AR S DBRR S R AL

HhES%S.U416 XHEkFRIZEG A X E S .1006-8023(2022)04-0172-09

Influence of Different Forming Methods on Road Performance
and Meso-structure of Asphalt Mixture

REN Tianqi, ZHANG Haitao ", ZHANG Xueqin, SUN Junfeng
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract: In order to study the effects of different forming methods on road performance and void structure of asphalt mixtures,
the specimens of AC-16 ( Medium grained asphalt concrete with coarse aggregate of maximum nominal particle size 16 mm crushed
stone, with continuous gradation) , SUP-16( Medium grained asphalt concrete with coarse aggregate of maximum nominal particle size
of 16 mm crushed stone, continuously graded but with prohibited areas) and PAC-13( Asphalt concrete with a maximum nominal parti-
cle size of 13 mm crushed stone in coarse aggregate, open graded) were fabricated by using Marshall compaction and gyratory compac-
tion instruments. The dynamic stability, flexural tensile strength and freeze-thaw splitting strength ratio were used as evaluation indexes
to compare and analyze the effects of different forming methods on their road performance. Meanwhile, section scanning and void image
recognition (PCAS) were used for image processing of specimen sections, the change laws of structural parameters such as void ratio,
void number and void analysis dimension of different mix types under two compaction conditions were analyzed. The results showed that
the asphalt mixes obtained by gyratory compaction molding method had better road properties. At the same time, the void parameters in
the cross-section of the specimens obtained by gyratory compaction were smaller than those of Marshall compaction, which indicated
that gyratory compaction can effectively improve the structural distribution of the internal voids in asphalt mixture, resulting in better
uniformity of the specimens and better road performance. Therefore, the road performance of the rotary compaction specimen was better
than that of the compaction specimen.
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1.1.1 I

IR IR M- T I -4 O i B R )
(SBS) BUHEWIT (F¢ 1-C) fF6 (A 8% TR K
TR A EHR I HARL) (JTG E20—2011) , Hidg R45 4%
W1,

R 1 SBS HMFE (45 1-C) R ARIER
Tab. 1 Performance index of SBS modified asphalt ( T1-C)

FARSER B A (25 °C,5 5,100 g)/0. 1 mm A BEFEEL PL 5 °C 4EE/cm LI CIA=VA
Technical criteria Penetration (25 C, 5s, 100 g) Penetration index 5 C duectility Softening point
BRER 50~80 ~1.5~+1.0 =35 =70
Technical requirements
i ‘r\\ éd:
AR 71.5 0.02 40.5 79.0
Test results
> I ¥
87k T 0604—2011 T 0604—2011 T 0605—2011 T 0606—2011
Test method

1.1.2 4k 113 IiFRARAE S it

I O B SR AT (O i T AR AR A
BHUAR) (JTG E42—2005) " i 7 1R 43 kH AL 41
SR PR PR EOR . HAMAHEARSEIRILE 2,

R WL FE 3, XF AC-16 SUP-16 . PAC-13 i
HIRARETR A ik i, Hop, AC-16 iR FED &
&N 5.0%" ,SUP-16 N 4.7% ,PAC-13 4 5.2%,
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Tab. 2 Technical index of aggregate %
KLk AR
Coarse aggregate Fine aggregate
HoR S T AR A ‘
Technical criteria e rre DS AN K %R b PR [Ty oI o
A . Frife st :
. FE(H Water Percentage of . Content of Silt Sand
Crushing . \ Silt content . .
al LAA absorption flat-elongated soft rock content equivalent
vatue particles
MRS
Wit 13.2 24 0.5 9.5 0.5 1.6 1.8 71
Unit
3 T s
ﬂd{l_%%‘k . <26 <28 <2.0 <12 <1.0 <3.0 <3.0 =60
Technical requirements
R Ty ik T 0316— T 0317— T 0304— T 0312— T 0310— T 0320— T 0333— T 0334—
Test method 2005 2005 2005 2005 2005 2005 2000 2005

*3 ERAR(BIRERGLNRETSX)
Tab. 3 Gradation of aggregates ( Percentage of mass

passing through different mesh holes)

RIS (FFFL) /mm

Gradation type AC-16(%) SUpl6(%) PACR0%)
19 100 100 100
16 97 93.5 100
13.2 86 84.5 95.6
9.5 67 69 68.5
4.75 39 48 20.6
2.36 28 32 16.5
1.18 23 20.5 12.5
0.6 17.5 12.5 9.5
0.3 12.5 9 7.5
0.15 8.5 6.5 6.4
0.075 5.5 4.5 5.2
AL R (%) 5.0 4.7 5.2

Optimum asphalt content
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A B BROR T SEORRE RS RS 2 b s Oy vk AT
HIRARELA ik it JF kB AC-16 ,SUP-16 L)
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14 £ S U B AT 75 IR, Tié Sk RS ER 100 K
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P AR B R e AR v S e s R R AR IR 3R
et B Ry X — AR i
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Fig. I Rut test self-made mold

FERAF AL 5 38 5 v AR R N K R
REVEAT I M RE 0 X LU 20 BT, BIFSY 2 BB ik 2
(A 22 52k, TRIE, XF 2 Ry X R s IR A
RHR AT T T 414 RN 25 BR IR IR 51 (PCAS) |, A
IRA RN BRSEUE I 845 , 4341 AS [R] B 22
T I IR A RS BRARRE A 52
2 R 55
2.1 AEREF X A MR #20E
2.1.1  RREEE X R AR i R

RO ZE R E 2 Fis, E 2 TREH,
AW IR AR R — R A, sl R e FE h
KEMEIR K. AC-16 SUP-16 \PAC-13, Jig 5% JE 52
BRI () SRR A B 1 v T 5 R o 52 R A
Hodr AC-16 Jiekk e S AR 1 sh RS B s 5K
WA T 25% ,SUP-16 #2751 21%,PAC-13
PR T 31%, 33X A TE W T IR AORHR R B8
P e e S ASCRE i 4= 1T, 22 07 o Mok Sk 5 0
Ha AR, W AR, W B 0S5
B U IR AR B AT 0 % ST DR e e e S



o5 4 3]

TR, 45 AN Y 7 %0 W 75 10 45 R P R R 240 L5 44 F) 52 i) 175

FUET D E RS R SRR E 4

et R
Gyratory compaction
6 000 e

Compaction

4 000

2 000

Dynamic stability

Bt B /(K -mm™)

SUP-16
S
Aggregate grading type
B2 REREA®HERARNERRER

Fig. 2 Rutting test results of asphalt mixtures
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with different forming methods
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Fig. 3 Low temperature bending test results of asphalt
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mixture with different forming methods
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Tab. 4 Voidage, number of voids and area voidage

of different types of specimens

T
BREE (%)

Area voidage

NGl
Specimen type

R

molding method

ERR(%) SR

voidage  Void number

AC-16 JERE RS 3.51 12 1.92
A 4.25 25 3.39
SUP-16 TR RS 4.09 6 0.26
SR 4.69 17 3.71
TR RS 19.35 26 3.36

PAC-13 o
S 20. 83 49 11.98

ZE BB A R W, e TR S R Y AC-16
T A 25 B R L ol SR A 25 B 4. 25% I 2D

BT 3.51% ; JiE s K S SUP-16 14 1) 25 B R
Fo i ST R A S BSR4, 69% /D2 T 4. 09% ; i
B R S IR PAC-13 SR04 9 2 B 6 L o 52 B AR
2 BRFE 20. 83% I/ F] T 19.35% , T, iehs &
SRR 0T DA — 2 AR R IRTR A R 2 B
R R S A AC-16 . SUP-16 il PAC-13 i
PR 2 BB A B Sl PR, s B A
25,17 F149 A FREEIT 12,6 F126 4>, FrLA, gk
S A T KT U S50 s B

T AR BB S 48 2 Bt T AR 7 B TR A4
FHSRXT W T HEAT 43 A7, T AR 2 B2 B840 4 BT
B, % AC-16 . SUP-16 1 PAC-13 3X 3 Flt 4 Fit 3k 13t
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Fig. 6 Average length and mean width of different grades
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Tab. 5 Internal void data of compacted and gyratory compacted specimens

2 A [ EiNIE 457 X 38 1 B/ mm FHEE/ mm K/ mm FHIFE R/ mm
Specimen type Molding method Mean area The average circumference Average length Mean width
AC-16 e 491.58 134. 00 38.94 23.07

S 565. 82 152. 65 43.92 25.06
SUP-16 e A o8 454.59 141. 14 39.98 26.09

i S A 539.95 158.22 40.08 26.5
PAC-13 THE e Wi Y 494. 04 148. 11 40.72 23.76

i SR 941. 54 176.33 51.22 29.86
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