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Performance of High-Elastic Modified Asphalt for Paving-Type Recycled
Stress Absorption Layer

LI Jing',LIU Linlin',ZHU Qiyang', LI Ning*, LI Long’
(1. Jiangsu Xiandai Road&Bridge Co., Ltd., Nanjing, Jiangsu 210018, China; 2. College of Civil and
Transportation Engineering, Hohai University, Nanjing, Jiangsu 210024, China)

Abstract: To enhance the performance of recycled high-elastic modified asphalt binder and achieve high-
quality and high-content utilization of RAP fine materials in the design of stress absorbing layers, a highly
permeable recycled high-elastic modified asphalt (ZGT-R) was prepared by adding SBS modifier, light
component oil, and penetrant to replenish the degraded SBS molecules and reduce intermolecular forces. The
conventional properties, elastic recovery, degree of fusion between new and aged asphalt, rheological
properties, and micro-modification mechanism of ZGT-R and ordinary recycled high-elastic modified asphalt
before and after the addition of the rejuvenator were analyzed. The results show that, compared with the two
types of ordinary recycled high-elastic modified asphalt, the penetration and ductility of ZGT-R increase by
51.6% and 22.4%, respectively, and the elastic recovery also improves, demonstrating excellent anti-reflection
cracking performance and regeneration effect. The higher viscosity ratio also proves that ZGT-R breaks through
the limitation of the degree of fusion between new and aged asphalt. In terms of rheological properties, when
the aged asphalt content is between 35% and 55%, ZGT-R exhibits lower temperature sensitivity and stress
sensitivity and overall shows better anti-deformation ability. Regarding the micro-modification mechanism, the
SBS in ZGT-R exhibits a dense spatial cross-linked network structure, proving the full swelling and diffusion of
SBS and providing a new idea for the design of high-elastic modified asphalt for recycled stress absorbing
layers.
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between new and aged asphalt; rheological property
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Table 1 Technical specifications of base asphalt

ezt CA AL lREE RS
25 “CEF A 0.1 mm 60~80 70.6
AR —1.5~1.0 0.38
AL SRR ) C =46 47.9
10 “CHiE i cm =20 49.7
60 “CIie 4% i e Pa-s =180 198
I % % <2.2 1.92
IR (=R ) % =99 99.9
JBT 45 R % <+0.8 —0.3
RTFOT  25°C4AJE 1L % =61 62.2
10 “CH% B4 4L Ji7 cm =6 7.9

1.1.2  SBS k7]

SBS W 2k A E A AR BH A A A LA
PERES BN 2 TR .
1.1.3 R 50

B 0020 433 A AR RN A3k AL E DT B e, AR A
SRR, S5 SBS ot i 4 B S R B T K .
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Table 2 Technical specifications of SBS modifier

EiR o RS S
R g/cm’ 0.94
25 Bl T 3 48 B Ly g/(10 min) 6
Brhrag MPa 160
S fih % 680

1.14 BiEH
B 3% R AL/ oy TRE T O, B R IH I 1Y
A AR, HERIER IR IR,
®£3 BEAREARER

Table 3 Technical specifications of penetrant

R 315 H B Rl EEE
IN C 194
R g/cm’ 0.93
E A C <60
S 7 il R

1.1.5  FsE]
e BB AR S A L 3B i S TR 9 0.4 00,
HAREAREIR I 4,
F4 BEAEARER

Table 4 Technical specifications of stabilizer

3 5 iy R 25

A By % =95

T B g/cm? 0.6~0.8
JA R C =90
41 H <40
PR Eayigl

1.1.6 £

A SC T AL T i RAP 2008l 151 0 45 3]
RAP 4R R IR T AC-13 L1 2, & 8t iF 2 IR 1% 10
Ao X B AT I A5 TR M R T8 A aE AT, 45
BN SR

x5 ZUHSEARIER
Table 5 Technical specifications of aged asphalt
e M

e 75 H B P, w6y ik
BFAJE(25°C,55,100g) 0.1mm 220 =10  TO0604
Al 5 (R ERTE) C 63.0 — T0606

FEFE(15°C,5 cm/min) cm 12.0 — T0605

1.1.7 538 e s e U
B FH T B 3 T R kv U R B A RORE,

HAVERES AN 6 PR
F6 LiEERHEHERARIER

Table 6 Technical specifications of conventional high-

elastic modified asphalt

Far i ¥t H LR V2 i 45 5

AR UIRE G MPa 1.63
FEFE (5 em/min, 5 °C) cm 40
135 “CJie e & 2 Pa-s 2.75
PR E (25 °C) % 90.6
B (25°C,100 g,55) 0.1 mm 67
AL SR Bk ) C 91.0

E g/cm’ 1.031

1.1.8 /7]
SR T8 UL R A ) AR R vk B2 Dokt LA
RIGR AN 7R .
®7 BEFHARER

Table 7 Technical specifications of rejuvenator

i 15 5 LU VA W CE HARE R
60 Ciz 3 & £ mm®/s 1798 50~60 000
IR C 235 =220
TIN5y % 24 <30
I 4y % 56 S
T A 00 0 FS R HE 1.4 <3
VM A 1 0 0 5 7B A % —1.63 <3,>-3
15 C# )i g/cm? 0.99 S

1.2 KW FHE
1.2.1 (&8 A S e M &

Wt TR K G e ] R S B E AC-5 i
TR AR RAP 410k R K428 5 502, #F 1 AR
RAP 4B A T 6.2 %6 B FEA ¥ ot FLE i A 1 6.7 %6
(R BESR, ff  SEAR T 5T R R LGBk 4555, i
HUSBS Bt #B 5 O7 4B i R4 il R
BB B E 4N ER PR =K IS 5
e 22 43 Br i, WF 9 4% DR 2R ) 1A o o ol 2 90 7 G =
KAGFR MWK 20 Ch A I A G J 135 CAi
FG 85 B2 %) B2 0, A 2 5 AL 0 10 e A H B R 8 %6 SBS Bk
PER +8% & I5 & 43 +8% AR 4y +2% B
HH o

AR A 28 0 S AH DC W 5%, S50 00 2 5 98 T A i K
PRI Hil & AR - @ FF T M A T T
MEZEWHREFIRE ; © B SBS stk = 1
WIR G W, THE Z 180 °C, 2 A =l g5 s sy yI #L,
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Figure 1 Evaluation method for blending degree

between virgin and aged asphalt
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Table 8 Conventional properties of different recycled high-

elastic modified asphalt samples

N FEARE(25°C)/  BAkAS/ EEE(S5°C)/ BhEE/
IRERUIES .
(0.1 mm) C cm (Pa-s)
GT-N 67.2 94.9 55.2 2.90
ZGT-N 62.4 90.2 51.3 2.78
ZGT-R 94.6 84.2 62.8 2.98

MR8 : 5 GT-NAHLH ,ZGT-NH AT
AR AT — s R R Ak I RS H R T
W R ok FE o SBS 7EVGEAE T R KA T BEfR, H &
I LA B AR T GT-N H SBS 2t 7 7
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MR B, ZGT-RAEM BHE AL AR S Ik B T i
W2 Bt B Bt B4 1 e ) S AR B AL T B B
PE, BB R T W T SBS B R R B Rk e s
PR G 2L 8 M RE I 38 2 8 FE AR A R ZGT-R
B AR OB IH 7 RGO o G X L R ZGT
AL, ZGT-R 76 51 A B | 4E J& 45 45 7 T 43 51 32 Tt
51.6%0.22.4% o SR, & 07 & Kb s i e oA B,
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Figure 2 Elastic recovery of different recycled high-elastic

modified asphalt samples
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Figure 3 Blending degree between virgin and aged asphalt

in different recycled high-elastic modified asphalt samples
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Figure 4 Rutting factor of recycled asphalt with different
aged asphalt content
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Figure 5 MSCR test results of recycled asphalt with
different aged asphalt content
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Figure 6 BBR test results of recycled asphalt with different
aged asphalt content
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Figure 7 Fluorescence microscope images of different

recycled asphalts
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