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Study on Improvement Measures of Water Stability
of Warm Mix Asphalt Mixture
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Abstract; The purpose of this paper is to study the water stability and improvement measures of
warm mix asphalt mixture which added with Aspha-min, Sasobit and DAT respectively. The
immersion Marshall test, freeze-thaw splitting test and dynamic water scouring test were used to
evaluate the water stability of three kinds of WMA , and the water stability of WMA specimens
after dynamic water scouring was evaluated by uniaxial penetration test and splitting test. The
results show that the residual stability of the three WMA can reach the technical level of HMA , but
the decrease of freeze-thaw splitting strength ratio is large, especially after adding Aspha-min. The
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water stability of WMA has been significantly improved by using anti-stripping agent and diatomite

to mix Aspha-min and Sasobit. The results of residual stability of WMA are consistent when

hydrodynamic scouring test is adopted. In general, the water stability of asphalt mixture after

adding warm mix agent will be adversely affected, so anti-stripping agent or diatomite should be

used to improve it when it is used in rainy areas,especially in rainy and cold areas.

Key words :road engineering ; warm mix asphalt; water stability ; compound modification
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Table 1 The density of aggregates

FWAH

ST EL 160 °C, WMA 11 55 A3 IR 35 B
160 C , H LSRR R40 T,
Fz4 AC13 NiFHIRERE A

PR/ mm XA B IR Table 4 The gradation of AC-13
11~16 2.945 2.915 i fLFLA2/mm W %
7~11 2.940 2.906 16 100
4 ~11 2.936 2. 895 13.2 97.0
0~4 2. 800 —
9.5 79.3
WiT K SBS Bt , AT H AR +48 4.75 49. 4
FRIL 2, WA 415 Aspha-min £ - o
HLAE 28 Sasobit F1 & M {if 14 28 Evotherm s 204
DAT, KA W ARTEIR WA 3,
£2 AT e e
Table 2 The technical specification of asphalt 0-3 131
25 TH ALE/ Wfbds 5 CHEE 0-13 10-4
0. 1mm C em 0.075 7.9
8 53 ‘o £5 AN T ACT3 DHURIKKAE T
=3 EPERE AR Table 5 The optimum asphalt content of AC-13
Table 3 The technical specification of warm mix agent A BB SpRE/ woRHEIB Wi A
IR B 511 ftn  NEE % ®e B
Aspha-Min B HEA IR AR B IEY 0. 3% , 5057 I 4.5 239 40 14.2 .8
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Table 6 The results of immersion Marshall test

A K 48h FasE K 0.5h FaE Rk Kk R E
JE/KN Z/KN T e/ % FAEEER S %
HMA 16.22 16.83 96. 40 >85
Aspha-min WMA 13.56 13. 44 100. 91 >85
Sasobit WMA 14.35 14. 88 96. 42 >85
DAT WMA 11. 66 12.12 96. 24 >85
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Table 7 The results of freeze-thaw splitting test
A PREMIAE S B 2L AR UR R PR 2L TRl LR S RS L0 1 L
R 94/ MPa A/ MPa He/ % HLAEER /%
HMA 1.138 4 1.197 6 94.75 >80
Aspha-min WMA 0.711 1 1.020 1 69. 70 >80
Sasobit WMA 0.806 7 0.966 0 83.51 >80
DAT WMA 0.712 1 0.8313 85. 65 >80
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Fig. 1 Two kinds of materials forcomposite warm mixing agent
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Table 8 The composite scheme of composite warm mixing agent
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® m( Sasobit):m(B) =3:8 5.5
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Table 9 The results of freeze-thaw splitting test
AR RSN KR RGP B AR il B S 5 Rl 450 B L
LRER S U4 I/ MPa WA JE/MPa K/ % LB R/ %
Aspha-min WMA 0.711 1 1.020 1 69. 70 >80
HED 0.811 6 0.936 6 86. 66 >80
VE3®) 1.187 6 1.4313 82.97 >80
VES) 1.2125 1.257 6 96. 41 >80
Sasobit WMA 0. 806 7 0.966 0 83.51 >80
ED 0.8145 0.858 5 94. 87 >80
ViE 36 1.037 2 1.180 5 87. 86 >80
EIG) 1.1553 1.2158 95.02 >80
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Fig.2 The hydrodynamic scouring test system
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Fig. 3 The size of indenter
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Table 10 The results of uniaxial penetration test

A A e B FR N F7 5k
RA R
P/N y/mm Sp/MPa P/N y/mm Sp/MPa te/ %
HMA 6 733.5 2.96 7.49 5553.9 3.08 5.97 79.7
Aspha-min WMA 5 080.0 2.95 5.57 4 846.7 3.53 4.96 89.0
Sasobit WMA 5 506. 3 3.39 5.75 4 830.9 3.57 4.93 85.8
DAT WMA 4 030. 1 2.87 4.43 3754.9 3.27 3.95 89.2
yEO) 5308.6 2.94 6. 04 5142.3 3.19 5.48 90. 8
TR 5634.4 3.54 5.79 4 016.6 3.23 4.31 74.3
VE2E) 5510.4 2.97 5.99 5156.0 2.86 5.82 97.2
ESD) 6184.8 6. 01 5.39 4991.8 5.22 4.52 83.9
WESS) 4139.4 6. 42 3.54 4469.9 8.01 3.64 102. 6
EIG) 5304.2 6.56 4.58 5096. 4 7.23 4.24 92.6
11 BFRARA BRI S AN 4 R,
Table 11 The results of splitting test
gy DU Ry/MPa ST o B i,
Kbkl Pkl A /% —— — —
HMA 3.74 3.72 99.5 | —
Aspha-min WMA  3.29 3.03 2.1 § soF L
Sasobit WMA 3.62 3.53 97.3 ool
DAT WMA 3.56 3.35 94.2 ﬁé
E) 3.71 3.66 98.7 B 40l
VE®) 3.73 3.63 97.6
ES) 3.64 3.59 98.6 20|
VED 3.55 3.36 94.6
YEIS) 3.66 3.57 97.6 0 . . . )
UESG) 3.59 3.37 94.1 HMA - Asphoomin Sasoblt  oaia
BAkKE
2 BRI 4 TR AR KR E A,
2.1 KEEEMIRIELE BN Fig. 4 The test results of water stability of WMA
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Fig.5 The TSR with composite warm mixing agent

after freeze-thaw splitting test
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Fig. 6 The specimen with composite warm mixing agent after freeze-thaw splitting test
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