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Evaluation method and influencing factors for construction workability of
cement-emulsified asphalt mixture
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Abstract: In order to study the construction workability of cement-emulsified asphalt mixture and
its effect on the compaction properties, the mixing torque value of cement-emulsified asphalt
mixture was employed to represent construction workability on the basis of the surface free

energy theory of asphalt. By employing the test equipment of mixing workability and superpave
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gyratory compactor (SGC), mixing torque value and compaction performance of the mixture were
respectively measured. The optimal mix ratio scheme of the mixture at normal temperature was
determined by the range analysis of compressive strength, and evaluation method and influencing
factors for mixing workability of the mixture were proposed. According to the mixing states and
mixing torque values, the optimum moisture content and recommended value of mixing time were
determined for the mixture at 10 °C,25 C and 40 ‘C. Analysis was did about the effect of paving
workability on compaction performance for the mixtures at different initial compaction times
under the three temperatures. The results show that moisture content has a significant effect on
mixing workability of the mixture. The optimum moisture contents of the mixture are 5. 25%,
6% and 6. 5% at 10 °C, 25 °C and 40 °C, respectively. The recommended mixing time of the
mixture at three temperatures is 12 s. As a whole, with the increase of temperature, the void
fraction of specimen decreases and the compressive strength increases with the increase of torque
value. The best construction temperature is 40 ‘C. The optimal initial compaction times are 20 at
10 °C and 25 °C, and the corresponding specimen compactness are 84. 3% and 85% , respectively.
The optimal initial compaction times are 30 at 40 °C, and the corresponding specimen
compactness is 85. 7%. The evaluation method for mixing workability of the cement-emulsified
asphalt mixture is able to offer reference for the mixing technology of pavement construction.
The compactness value corresponding to the optimal initial compaction times can provide
reference for the parameter selection and optimization combination about the frequency of
vibrating beam and screed of paver. 8 tabs, 6 figs, 25 refs.
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Fig.1 Testing device of mixing workability for

cement-emulsified asphalt mixture
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Tab.1 Compounded aggregate gradation

fiti FL LA/

mm

16 [13.2]9.5 |4.75/2.36(1.18| 0.6 | 0.3 |0.15/0.075

B33/ %| 100 |97.0(82.2(64.9|38.0(22.9|16.9/10.3] 8.0 | 6.5
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Tab. 2 Test results of emulsified asphalt

PERESE A R SRIETE S
i b A (1. 18 mm) /% <0.1 0. 06
R AR/ % =55 62
A (25 °C,100 g,5 $)/0. 1 mm 45~150 63
Ak (5 °CH/C =42 47.5
Y (5 cm » min~1,15 C)/cm =100 120
FRUEREBE (25 C) /s 10~60 14
Rl &
T 1% 4
AEREEA D/ % <1 0.8
g frtRE G /% <5 4.5
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Tab.3 Test results of cement

TEREHE bR R i 2% )
4/ % 4.1
W/ (kg e m™?) 2 906
HEmA/ (m? « kg™ 1) 374
B B8 FH K s/ % 27.6
) B B} ] / min 213
2L BRI H] /min 289
JE A0 it 2y B / mm 182
PLAT 58 (3 d)/MPa 4.2
Hrrom E (28 d)/MPa 6.7
PUEIEJE (3 &) /MPa 25. 4
LR ¥ (28 d) /MPa 38.4
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Tab. 4 Mix design of cement-emulsified asphalt mixture

K (AKIR/ % | (BIMALE/ Y% | (OF KK/ %
1 (AD1 (B1)4.5 (C1)5.5
2 (A2)2 (B2)5.0 (C2)6.0
3 (A3)3 (B3)5.5 (C3)6.5

E:ALAZ A3 98 AW & AGKRR) 89 3 AKF;B1.B2.B3 4 5|
HEE BGEL ) 3 AKFE;CLL.C2.C3 454 B % C(4
KE)H 3AKRF,
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Tab.5 Test programs and values of compressive strength

K ZRFEKFBT PR/

ES A B C MPa
1 Al Bl C1 2.03
2 Al B2 C2 1. 84
3 Al B3 C3 1.76
4 A2 Bl C2 2.96
5 A2 B2 C3 2.18
6 A2 B3 C1 1.28
7 A3 Bl C3 1. 98
8 A3 B2 C1 1.85
9 A3 B3 C2 2.09
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Tab. 6 Range analysis results for values of compressive strength
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Tab.7 Different mixing states of mixture

G R A RRR S ik

B HOKE L DT RBFL (BB GRS

LEE YN

S HFHRRTWSHE
A B C

K1 5.631 6.964 5.148
K2 6.420 5. 874 6.896
K3 5.910 5.123 5.917
k1 1.877 2.321 1.716
k2 2.140 1. 958 2.299
k3 1. 970 1. 708 1.972
W22 0.263 0.614 0.583
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Fig. 2 Torque values under different mixing states of mixture
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workability under different temperatures
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Tab. 8 Specimens compactnesses under different initial

compaction times and different temperatures

w20 ] #IHE 30 Ik
EEE/ | B | A/ | WY | W/ | WS
mm F{/% mm F;{/% mm E/%

0 87.9 84.0 | 88.0 84.3 86. 2 85.4

& 10 &

WE/ | e
C WEL

10 140 79.7 92.6 79.9 92.8 79.2 92.9

B 0 79.8 84.7 80.3 85.0 77.7 86. 1
# 140 72.8 92.8 73.4 93.0 71.9 93.0
10 0 85.8 85.3 84.5 85.5 85.8 85.7

140 78.1 93.7 76.9 94. 0 78.1 94.1
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Fig.5 Effect of initial compaction time on porosity of

specimens under different temperatures
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Fig. 6 Effect of initial compaction time on compressive

strength of specimens under different temperatures
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