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Research and application on effective pavement contact width of
double-drum vibratory roller

JIAO Sheng-jie' , XU Qing-gang', LIU Qiu-bao’, ZHANG Cui-hong'
(1. Highway Maintenance Equipment National Engineering Laboratory, Chang’an University, Xi’an 710064,
Shaanxi, China; 2. Sany Heavy Industry Co. , Ltd. , Changsha 410100, Hunan, China)

Abstract: In order to improve the compaction quality and compaction efficiency of double-drum
vibratory roller on pavement, the good matching relationship between compaction velocity and
vibration frequency was determined. From the analysis on contact section between double-drum
vibratory roller and pavement, and on the basis of half-power point, the concept of effective
contact width of double-drum vibratory roller was put forward and its mathematical model was
presented. Based on the existing impact spacing theory, the degree of overlap was introduced to

redefine the corresponding relation of compaction velocity and vibration frequency. And the model
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of effective contact width and index of overlap degree were used in the compaction test of asphalt
mixture to verify it. The results show that the conceptual model of effective contact width can be
used as the theoretical basis for selecting the process parameters combination of double-drum
vibratory roller. It can be pointed out that with increasing rolling times in the compaction
process, material is changed from plastic to elastic and correction coefficient of effective contact
width gradually changes from 0.5 to 1. 0. By controlling the size of degree of overlap, materials
after the same compaction times will have different degree of uniformity. When the selected
degree of overlap obtains good uniformity, the corresponding compaction velocity and vibration
frequency has good matching relationship. The compaction test results of AC-13 asphalt mixture
are in good agreement with the theoretical results. When the variation coefficient is 0.4%,
compaction uniformity and compaction efficiency can be guaranteed. Then the compaction velocity
of roller in every compaction time under high frequency vibration is also obtained. The pavement
compactness and smoothness are in accordance with the acceptance standard of asphalt mixture
highway. The parameter combination of compaction velocity and vibration frequency determined
by the model of effective contact width and the concept of overlap degree provides a theoretical
guarantee for improving the quality of pavement compaction. 2 tabs, 10 figs, 25 refs.
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Fig. 2 Change of F along direction of roller running
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Fig. 3 Contact section between drum and material
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Fig.4 Contact section between static drum and material
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Fig.5 Contact width between static drum and material (plastic)
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Fig. 6 Contact width between static drum and material (elastic)
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Fig. 7 Force distribution of steel wheel on material
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Fig. 8 Effective compaction area and ineffective compaction area
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Fig. 9 Sketch of effective contact width
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Fig. 10  Change of settlement
0, FIRLIAN S TEHT 2 36 H SE I, A 2 2 2 90 7
FOJS 0 e S 7 vh A ORE 32 2 B 0P L AR AR R SE S Y
DU B 2 28U A (D J5 SRAS A ] e 52 3k 5505
AR AT R i T L IR 1
F1 AEEZBHEMN m MEREMEENE
Tab. 1 Valves of m and contact width in

different compaction times
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Tab. 2 Values range of compaction speed in different compaction times
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