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Abstract: In order to investigate the performance changes of SBS modified asphalt mastic under the joint ac-
tion of temperature and humidity in the natural environment, indoor tests were carried out to simulate the tem-
perature and humidity coupling cyclic environment. Under the cyclic conditions of different temperature inter-
vals, the cone penetration test, the softening point test, the ductility test, Brookfield viscosity test, and doub-
le-edge-notched tension test were used to evaluate the macroscopic property changes of SBS modified asphalt
mastic; combining with the infrared spectrometer, the mechanism of the performance change was studied from
the perspective of chemical composition. The results show that: with the increase of the number of tempera-
ture and humidity coupling cycles, the SBS modified asphalt mastic appears to become hard, brittle and other

aging phenomena, and its macroscopic properties declines; under the same test conditions, the higher the tem-
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perature difference between the intervals of the mastic has a greater impact on its performance; the sulfoxide
index of SBS modified asphalt mastic increases after the temperature and humidity coupling cycle, and the bu-
tadiene index also decreases.

Keywords: SBS modified asphalt mastics; hot and humid environment; coupled aging; micro-analysis; aging

property
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Fig.3 Shear strength of SBS modified asphalt mastic at 15 and 40 C under different conditions
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Fig.4 Softening point test results
of SBS modified asphalt mastics

under different conditions
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Fig. 5 Ductility test results of SBS modified

asphalt mastics under different conditions
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Fig. 6 Brookfield viscosity test results of SBS modified asphalt mastics under different conditions

N IR B 6k R R /)N o X2 TR SBS BV U5 IR 85 TR AR G 6 BR S L R AL 5 Ok B e
e Al T2 3 k7 PR O S BB P R 2 1 18] 114 3 3l B 7 38 0K 0 O 7 i 2 KR 1) X))

Arrhrenius J7 & AJ LU R RALA [ BE T b2 SN A28 (G & . SBS Bet: I 4 IR AE 2E 47 I
REAR O BRI AR PR AT TR A A S RO L B B R A A W] LG S S L B O 2808 Arrhrenius

J7 RESR AL SBS SO I 7 B A il 3RS A 1R 2R A b B RO R
i3t Arrhrenius J7 R R LA SBS SUPE P 5 B R SR E Z M B E R A
lg(p())=lg K+E,/(2.303R0) ,

K@ (@) N 0 W FL s K AR BGR NBURZE 2 WEGE, T Fhi s fLeE .

sk B
HB &

ERlIREE

(2)

875 70 1 AR L B A P S BT (B 1 5 BO T se iR 82 42 - oy B o B R T 3
BFST s o i W9 e /N REBRE . 0 B RIS AL BE E, BE 08 AL U T R A 3h 1 Mk B AR RE Rl R ARk
PE L AR (2) X LgGp(@) A 1/60 1 X Bl A7 v [l )9 B A5 B R E, /(2. 303R) L |l
AIAREE, (. WA RGBT AR K 3 PR, £ 3PN IIEHRIREGR e REL

#3 UEHWELRERIELR
Tab. 3 Calculation result of visco-flow activation energy
T [X 1] N/¥& lg(())-1/0 [l 7455 7 R’ P E,/k] « mol™
0 y=3923.8x—8.674 18 0. 990 0.000 3 75.13
3 y=3 965.9x—8. 744 36 0.993 0.000 1 75.94
—20~60 C 6 y=3 978. 1x—8. 737 47 0.994 0.000 1 76.17
9 y=4 011. 8x—8. 790 68 0.995 0.000 1 76. 81
12 y=4 062. 6x—38. 886 64 0.994 0.000 1 77.79
0 y=3923.8x—8.674 18 0. 990 0. 000 3 75.13
3 y=3 941. 0x—8. 691 52 0. 996 0.000 1 75.46
—20~40 C 6 y=3 955. 1x—8.697 30 0.999 0.000 1 75.73
9 y=3 983.2x—8. 740 42 0.999 0.000 1 76.27
12 y=4 005.6x—38.770 71 0.999 0.000 1 76.70
0 y=3923.8x—8.674 18 0. 990 0.000 3 75.13
3 y=3 945. 7Tx—8. 695 62 0. 997 0. 000 0 75.55
0~60 C 6 y=3 964. 8x—8. 714 20 0.998 0. 000 0 75.91
9 y=3 981.6x—8.733 65 1. 000 0.000 O 76. 24
12 y=4 010.3x—8.780 18 0.999 0.000 O 76.79
0 y=3923.8x—8.674 18 0. 990 0. 000 3 75.13
3 y=3 939.0x—8. 687 76 0. 997 0.000 O 75.42
0~40 C 6 y=3 944. 9x—8. 686 74 0.999 0.000 0 75.53
9 y=3 964.4x—8.719 90 0. 998 0.000 0 75.91
12 y=3 981.5x—8. 748 41 0.998 0. 000 0 76.23

2 3 A AEAS [R] IR IR RS

op

https: //hdxb. hqu. edu. cn/

TEER T - SBS Btk i K1 1g ((0)) 5 1/0 A RAF 2%



5 439 W, S IR S AR SBS Mo 6w B HY 14 RE R R 483

FLUERBR HRT 0,990, P EHIE/NF 0,05, KM )T 07 2 550 45 R 2Z ) 1) 22 5 B Gt 2 &
SC 5 FEA TR A8 B3 B2 DXCTR] P Bl O Y A 45 08 PR R B B B vE L g E, X 2 BT (01 IR A7
TE2 55 1E—20~60 C X[ NfEER 1Y SBS UMUK 1y E, B K, H 12 IEHRE M E, k8] T
77.79 kJ + mol ', fE—20~40 C,0~60 C X[ NIEHAIWF KA E, HIERZ L 0~40 CX[E K
B ER 005 75 I E, 36 e/ 3L 12 WABSR G 1 E, 2 76. 23 k] » mol ' X AT FRSE Ay SBS B
T 2 TR IR A G G 25 . SBS SO I 1 B A i R R 5T A RN X S AR M R RE AT L A
X 43 B K 3 ()R A8 R S B T S U B T A RE R s R L SBS SOt I 7 IR AE
W R NI O R AR R A Sy — AR R — R A R EE 2 Gy W B SO R S T ()
4 1 Iy B SR TRDORY s VE FH A2 5 L 05 5 b1 I 2l B 75 2 5 JIR 1 e 42 8 o TR 8 o0 TRV 88 5 10 26 15 2
EALRE 1Tt
2.3 R MERETWL

HREAE F AR 45 Rk I 7E —20~60 C IX[H] A ER 19 SBS B0t 0 7 e 3K 19 P e A2 Al i 1 35, DRI kg
P —20~60 C XA NG PR AY SBS Btk I 75 IR AR I F 580 2 o AR B0 g 1 4o il 6 245 2R 2 1A
() )7 9 B2 1 SBS BRI R M fr d - Bt 4 i 7 s . B 7 e P R TG A i LA

SH
F BB AT T B
40 - 70
7 60 -
30 501
) 40
< 0l “ f«
| 30
; ; ; p 30 . p
10 [ — OWIRHE ST 20 | — ORIMBHESTEER | — OWKIRIBHE BB ER
— GBI A AR | 10l — 6 IIBALE f3F 2011 —eYciBmaER |
12UIRIEHE AR | 12U IR IR A 1A | 10 f — I2KIRBHESTER |
0 I 1 1 | 0 L L ! L L L ! f ) 0 1 1 I 1 1 1 I i 1 ! |
0 10 20 30 40 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90100110
A/mm A/mm A/mm
(a) L=5 mm (b) L=10 mm (¢) L=15 mm

B 7 TR v BE ) SBS B W RS 3K 1) far 2k -0 B il &
Fig. 7 Load-displacement curves of SBS modified asphalt mastics with different ligament widths
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Fig. 8 FTIR spectra of SBS modified asphalt, limestone Fig. 9 FTIR spectra of SBS modified asphalt
mineral powder and SBS modified asphalt mastics mastics in different cycling temperatures
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Tab.5 Calculation results of characteristic functional group index in FITR spectra

of SBS modified asphalt mastics before and after cycling
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