Material Sciences # MR}, 2022, 12(9), 931-939 Hans Xl
Published Online September 2022 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2022.129104

BT Ieds E SERRBIRAP I ZEHFE S 4

BoAE, £ #5 T %, xR, BIENC, FHE?
U R e A PR A F B AR, LR RS
2Rt RN B, BEPE PG

Weks H . 20224F8H23H: A EM: 2022459 H20H; KA HI: 20224F9H28H

=

VEEH PR REESTE A KER R IHEIE A B (reclaimed asphalt pavement, RAP). XfRAPH]4:EE
HATRIEE. RN RIERERABEEANFRESHYRAPEE, XERHENFTRSEMERNATR. 2Tk
BESLEAR, B AEELEESELRE, MARLMARREBHERAEERE RS BPRIZ R
B M. BRI ETEE), 2 ARELEESELRBENRAPIZAFFENE M. &RKRH,
BEA T RFRAPK T/EME, AR TRAPRIES:; EMHFEE T, JELEE N5 mm/sif, RAP
FI T REF, BHTHRSE.

K217

RIBPERER, ERESE, ETRE, ELEE, H¥ftt

Analysis of Mechanical Properties of RAP
Based on Rotary Compaction Technique

Minghao Mu?, Zhe Lu?, Zheng Wang?!, Xinqiang Liu!, Zhengang Feng?, Xinjun LiZ2
'Innovation Research Institute of Shandong High-Speed Group, Jinan Shandong

’School of Highway, Chang’an University, Xi’an Shaanxi

Received: Aug. 23", 2022; accepted: Sep. 20", 2022; published: Sep. 28", 2022

Abstract

The maintenance and refurbishment of asphalt pavement will generate a huge amount of rec-
laimed asphalt pavement (RAP). Scientific and accurate evaluation of RAP performance is the
premise to increase the content of rap in hot recycled asphalt mixture and improve the perfor-
mance of hot recycled asphalt mixture. Based on the rotary compaction technology, the mechani-
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cal properties (stress, strain, compaction work and workability) of five different RAPs in the process
of rotary compaction were studied by adjusting the parameters of compaction speed and compac-
tion temperature. The effects of different compaction speed and compaction temperature on the
mechanical properties of RAP were analyzed. Results show that the workability of RAP can be en-
hanced by increasing compaction temperature, which is helpful for the compaction of RAP. When
the temperature is the same, the workability of RAP is the best at the compaction rate of 1.5 mm/s.
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AR, FREAH 22 1 w2 BEAE HARPA S A Sl A L R R R AR T AR, ATTEN T
RHURAEAEIAL] [2]0 D075 BE IR s 2 7= 28 B R IR 75 R Akl (reclaimed asphalt pavement, RAP).
W RAP HEAT BN TS5 RAP AR, ORYFIAES,  BAIC0h H B 1 it L oA HoAT S 21 s 3] [4].

X RAP #7381, ST R YERELEN AR RAP thil s tEfe 50 BRI RO H 7, R 5 St
AT PR AR T I RERT[5] - RAP Sl J7vE F 2A 5502 55325 IR P2 A B s 395 55 [6] [7].
XETEEA R A RERYE: —J7 1, P ROt SRR A SR, SR E R, &R
WEERATE: H—HH, WETRRE=EH, SRIH & EMEREEE 5 SLhrf il = R BN E R
[8] [9] [10] [11]. RMlitk, X RAP fPEREVEAT SR — Mok, Wi, gt R HAT Z /I SERTNE, W T
FEUEINIR RAP (R, SR AR TR S R VERE, HEZh PRI SR & Bl s s BN H 5 a5t 2
A E R L.

ST, ARSCEREL T 5 FRANFEISEAL) RAP, T e k% IR SERR, i i 8 R s FE 5 TR SR RS 4
WEFE 5 Ff RAP FEHEFE IE LI FE AR (82 RS (B AT NAS . TESRTh 5 TARME), AN F) 1R S B 5 1R 5K
RN RAP SR VEROREI . 36T, R RAP P REHRIE RN 1038 B SR 5 TR 9258 .

2. RN
e 5 MASFEIZET Y RAP(RAPL, RAP2, RAP3, RAP4, RAPS), 5 it RAP [ RiE st 1 Fivn.

Table 1. Technical indexes of the RAPs
%% 1. RAP BRI ARIEFR

RAP 27 IHY5 75 & & (%) a0
RAP1 2.42 AC-20
RAP2 3.14 AC-20
RAP3 3.42 AC-16
RAP4 5.51 AC-16
RAP5 3.84 AC-13

DOI: 10.12677/ms.2022.129104 932 PR R


https://doi.org/10.12677/ms.2022.129104
http://creativecommons.org/licenses/by/4.0/

B %

3. RAP 4 ERIRAS I 10

K RAP PEREPH AT I R GEXT 5 P RAP AT 4% s Siakie:, He SR 2 43 )9 20°C L 60°C 1 110°C ..

1) RAP P Re P Rl R 40 ik

RAP {1 e PR R I 2R e T e i R S, Re % LABIUE RN 480 04 1 it n 2 13 A T AR, o ) A R
FE b, RIEI S ANE SN AR ] 3FE = B RN (8] 38 I 7 A T AL P R B R X b Rl
Tt ANE NG R, IR [ 2 A TR, 10 sk AR Y R N g R R

RAP 1 fe s R I 22 g0 R U BR AR« 7T« RIAR A FR S s, 8 e e TR SN R 7 ST Ik 8 “ Profile
Type 3”7 Ff#fik; B E Profile 1 #0ES0# N 4.00 mm/s, JE 774 25 kPa; 5 Profile 2 45 3 E SZid
43929 0.5 mm/s. 1.5 mm/s. 2.5 mm/s F1 3.5 mm/s, J£ 7774 40 kPa; ¥ & Profile 3 £ & SLe & 24 0.05 mm/s,
J& 7178 700 kPa.

2) RAP HUEE

T8 JTG E20-2011 A B% THREM 75 K5 1R ArRHALE MFE) T 0701-2011 77 HL RAP Ff.,

3) W2

RIS AR T & Se B RAP PERE PRSI R A ek /v 1.16°, FEE K /14 600 kPa, gz i# 2 30
r/min; ¥ RAP 1 RE PRI I 2 G i Sk AR A D T 15 min, [RIRFRLE | 55 o R AE B0 IR BE T DR
Z /b 45 min CKEPERLET 0 7 TR A RH4800 + 200) g 3R IH e NARBE I HESF, R T 26 - — Tk R 485 BN JiE
FRSCR, 3% BSk, BEiFENL, JFEhiER RSOOSR ESR A, BRSO

Figure 1. The RAP samples after rotary compaction
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Figure 2. The stress-strain curves of RAP at different temperatures (v = 0.5 mm/s)
2. FELIRET RAP W17 - R #hZE(v = 0.5 mm/s)
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Figure 3. The stress-strain curves of RAP at different temperatures (v = 1.5 mm/s)
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Figure 4. The stress-strain curves of RAP at different temperatures (v = 2.5 mm/s)
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Figure 5. The stress-strain curves of RAP at different temperatures (v = 3.5 mm/s)
5. AEIEE T RAP IR J7 - RiEFphEk (v = 3.5 mm/s)
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Figure 6. The compaction work of RAP at different rotary compaction conditions
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Figure 7. The workability of RAP at different rotary compaction conditions
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