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Ratio and performance of TLA/SBS composite modified asphalt

WANG Wengiang, MENG Zixuan

(Foshan Communications Investment Group Co., Ltd., Foshan 528313, China)

Abstract: [Purposes] This study aims to establish macro and micro technical performance indicator
systems for Trinidad Lake Asphalt (TLA)/styrene-butadiene-styrene (SBS) composite modified
asphalt with varying TLA dosages, elucidate the mechanism of performance enhancement by TLA and
SBS, and provide theoretical support for optimizing asphalt pavement materials. [Methods]
Experimental analysis was employed, involving 13 groups of TLA/SBS composite modified asphalt
with different mass ratios. The influence of TLA dosage on composite modified asphalt performance
was investigated through performance tests (softening point, penetration index, maximum tensile
force in force ductility tests) and microstructural characterization. [ Findings] The results demonstrate
that increasing TLA dosage significantly improves the high-temperature stability of the composite
modified asphalt, with the softening point increasing by 0.221 °C per 1% TLA dosage increase, while
reducing temperature sensitivity. The uniform distribution of ash phases enhances matrix stability

through synergistic effects of surface roughness and pore structure. Based on the construction
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requirements of AC-10 asphalt mixtures, the optimal mass ratio is determined as TLA: SBS = 3: 7.
Microstructural analysis reveals that pozzolanic ash phases strengthen interfacial bonding via a
superposition effect, and the SiO,-based mineral composition and unique particle size distribution of
TLA significantly improve the toughness and tenacity of the composite modified asphalt mortar. The
composite modified asphalt performance can be improved significantly through regulating the ash

phase distribution. [ Conclusions] The findings provide a method and a basis for material design and

performance improvement of asphalt pavement for heavy-duty traffic in humid, hot regions.
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Table 1 Test results of main technical properties of mineral

powder
LD RE Tk ZoR %
R/ (g-em™) T0352 >2.45 2761
SEIK R EU% T0353 <100 71.98
e e fL#£0.6mm | TO351 100 100.0
i o3 ik 06 -~
FL4£0.3 mm T0351 90 ~ 100 99.1
i % -
o fLA20.1 mm | TO351 90 ~ 100 93.9
KPR -
L4 0.075 mm | T0351 75 ~ 100 81.0
AN ToHTRIZE e | TCA k4
IRPETREL T0354 <4 3.6
A M T0355 R4 R4f
1.2 h&E

RIS E A-7043E I . SBS K TLA = FF i
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Table 2 Test results of main technical properties of A-70#

matrix asphalt

S iﬁ C A Bk EREE
EFABE(25°C,100 g,5s) | TO604 | 107 mm | 60 ~ 80 | 71.8
LAWNLEiz51 T0604 -1.5~+1.0| 0.52
BHEE (60 °C,40 kPa) | T0620 | Pa-s >180 213
Al S (ki) T0606 C > 46 48.9
. (5°C,5 ¢cm/min) | TO605 |  cm >15 63.7
(25 °C,5 cm/min) | TO605 | cm >100 1387
(25 °C) TO603 | g/em’ 1.026
] i /iR T0610 % +0.8 0.23
Ak | BREREFARELL | TO604 % > 61 78.9
& Bk BA AEFE L T0605 % >15 19.6
122 SBSAWH#H

SBS MR 75 19 F2 EEHOR PR RERIN A5 R L2 3.
I 25 5 F R 3 1-D B SBS M 15 i AR BESK
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Table 3  Test results of main technical properties of SBS
modified asphalt
- IR . . )
Bzt ik LEA R | 4R
BEABE(25°C,100g,55) | TO604 | 107 mm | 40~60 | 52.8
FFABEHREL T0604 >0 0.16
e T0604 C -17.1
15 (60 °C,40 kPa) | TO620 |  Pa-s 1660
Ak SRRk T0606 C > 60 67.7
(5°C, 5 cm/min) | TO605 em >20 45.9
AT
(25°C,5 cm/min) | TO605 em >100 | 563
(25 °C) TO603 |  g/em® 1.037
HLEF Jo R g T0610 % +1.0 | 0.128
2l | EREETAEELL | T0604 % > 65 93.1
& BRI T0605 % =15 22.1
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Table 4 Test results of main technical properties of TLA

modified asphalt
EiEg W | B ZoRk | 4

EFABE(25°C,100¢,55) | TO604 | 10" mm | 0~5 42
A TR T0604 1.80

M T0604 C 22
AL S (ki) T0606 C =90 | 100.5
(25 °C) T0603 glem® | 1.3~1.5] 1.382

TRG3 BT 53 EL T0614 % 33~38 | 342
LR & BRSPS TO610 % +1.0 | 093
fbiG | BREEARELL | T0604 % >50 51.6
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Fig.1 Analysis of the correlations between multiple
performance indexes and TLA dosage of TLA/SBS composite
modified asphalt
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Table 5 Density test results of three types of fillers g/cm’

B R 1 k2 TLA JK4y

EE 2.76 2.80 3.10
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Fig. 2 Gradation sieve residue curves of three types of fillers
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Fig.3 Cumulative sieve residue curves of three types of
fillers
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Table 6 Characteristics of particle size distribution of three

types of fillers

7 5 T w2 Wy
MEERECF 3.94 5.26 2.92
AL FREC, 6.51 6.70 2.93
R R=HLC, 1.26 1.29 1.16
BIHUE S, (Dy, 4/Ds,) 2.34 2.33 1.62
BIURE 8,(Dyo/D s ) 3.50 3.54 1.99
P /% 37.10 18.20 70.20

P.y/% 80.20 50.20 99.98

P, /% 96.10 77.80 100.00
SRR D /um 19.70 39.00 8.20
FRALRLAR Dy /um 14.50 30.40 7.70

3.1.3 Rk @ARE

TEPIF IR G RHA R, BURHE 73 1 HE 2 T AR
W SRR L R T R Y 80% . FUR) LU SR TH AR Y
&N 23 35 M 9 0 T R AR AR SRR E A, O
AR THRE AR PTEIEERE . AL, USRI
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Table 7 Test results of specific surface area for three types of

fillers 10* em?/g
D Vi W1 k2
T 16.20 1.70 1.69
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Fig.5 SEM images of the ash of TLA
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Fig. 6 X-ray diffraction patterns of three types of fillers
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Fig. 7 SEM images of composite modified asphalt (20%
TLA dosage)
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