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Study on LLow Temperature Performance of Polyphosphoric
Acid Modified Asphalt and Asphalt Mixture
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Abstract: Through the conventional low temperature performance test and Superpave low temperature
performance test, the structural performance of different polyphosphoric acid(PPA) modified asphalt bind-
er was investigated at low temperature, and the corresponding relationship of its performance evaluation
index was analyzed. Further, the anti-cracking performance of asphalt mixture at low temperature was
verified by the improved trabecular bending test and TSRST, and the correlation of low temperature per-
formance between the asphalt binder and the mixture was studied. Finally, the rationality and deficiency of
the evaluation index of different low temperature performance were analyzed. The results show that PPA
reduced the ductility and stiffness modulus of asphalt, and the aging had great influence on the structural
performance of PPA modified asphalt at low temperature. The strain energy density index shows that PPA
can improve the cracking resistance of asphalt mixture at low temperature, the anti-cracking performance
of PPA compound SBR modified asphalt was better than that of SBR modified asphalt, and the freezing
temperature and freeze fracture strength can more accurately evaluate the low temperature performance of

PPA modified asphalt.
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Tab.1 Technical indexs of polyphosphoric acid

P, 05 ARE REEKT WA/ 25 CHE WA
WwrE/%  25°C/Pa /(Neem D) (Jeg ! C ) /(geem ?) /T
79.3 2.66X1076 8§X10 4 1. 487 1.964 120
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Tab.2 Technical indexs of Dong Ming 70 £ asphalt

R H S R

B A (25 C.100 g.55)/0.1 mm 68.2 60~80
FEJE (5 cm/min, 15 C) /cm >100 >100

FEJE (5 cm/min, 10 C)/cm 35 >25

Bk 5 (BRI /C 53.2 >46

IR (COO) RATF/C 287 =260

g R /% 1.6 <2.2

FRE(15 C)/(geem™?) 1.006 SR
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163 C,5h FERE (10 C)/em 8 =6
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Tab.3 The preparation process of modified asphalt

q PP:A i SBS<§BR> PPA gye

P DI E - SBS(SBR)

35 T R/ °C 150~160  160~170  160~170
SBS(SBR) % ik 5[] / min — 10 10

SBS(SBR)BJ P # %/ (r + min~ 1) — 4000 4000

SBS(SBR) 8§ ) i [A] / min — 60 30
PPA $it £ 1 6] /min 30 10
PPA £ SBS(SBR) 5 Y] iif [i] / min — — 30
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Fig. 1 Softening point of six kinds of asphalt
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Tab. 4 Test results of BBR

R 2y R
Vi RR (—16°C)  mff (—18°C) mff
/MPa /MPa
I W T 191 0.426 278 0. 387
1%PPA 137 0. 426 267 0.374
1.5%SBS 182 0. 374 275 0.349
3%SBS+0. 75 % PPA 155 0.382 257 0.315
2.5%SBR 182 0.374 206 0. 365
2.5%SBR+0. 75 % PPA 155 0.433 190 0.371
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Fig. 2 The relationship between the stiffness modulus of
asphalt and the amount of PPA before and after aging
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Fig. 3 The stiffness modulus of asphalt
after RTFOT and PAV
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Fig. 4 Derivative of creep compliance
of six kinds of asphalt
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Fig. 6 Failure strain of six kinds of asphalt mixture
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Fig. 9 The bending strain energy density
of different asphalt mixture
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Tab. 6 Test results of TSRST

3%SBS 2.5%SBR
448 4 AR R AT R
PPA PPA
IR RE / °C —12.0 —22.2 —22.0 —26.8 —24.3
W9 )% / MPa 3.93 3.28 4,07 3.88 5.15
TSR/ C —8.6 —18.8 —18.8 —21.0 —19.5

HE/(MPa»C~1)  0.62 0.25 0.34 0.19 0.46
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