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Research on dry compaction characteristics and construction control of
vibration rolling in sand
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Abstract: In order to identify the dry compaction characteristics of 3 types of soil samples in Northwest region of Inner Mongolia,
the indoor compaction test and the corresponding relation between the density and compaction work in the case of dry compaction
were analyzed. The results show that the 3 types of soil samples have dual characteristics of dry compaction and wet compaction. To
some extent, the density increases with increasing compaction work, so the optimal number of compaction and corresponding maxi-
mum density for the 3 soil samples was proposed. Based on the study above, the conversion relationship were carried out based on
indoor dry compaction test and the field construction machines in order to investigate the rolling control index of the vibratory roller
with different tonnage. The rolling times of vibratory roller with different tonnage can be obtained through transforming slackly lay
thickness.
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Fig.1 The particle size cumulative curve
of soil sample 1, 2, 3
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Tab.1 The physical and mechanical indexes of soil sample 1, 2, 3

hpgg  SREAE RTEAR g ipa e B BB e
w/% w'/% wr/% wy/%
1 1.3 0.64 0 31 23.63 14.47 2.44
4.2 1.89 19.634 25 29.94 17.72 2.11
3 0.9 1.58 0.065 37 24.62 16.49 2.92
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Fig.2 The compacting curve of soil sample 1, 2, 3
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Tab.2 The compacting test of soil sample 1 and 3(in the weathered state)

FET
. 20 30 40 50 60 70 80 90 100 110 120 130
Fy i 8L
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Fig.3 The compacting test of soil sample 1 and 3
(in the weathered state)
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Fig.4 The compacting test of soil sample 2
(in the weathered state)
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Tab.3 The compacting test of soil sample 2 (in the weathered state)

EEy =R WU 5 10 15 20 25 30 35
i sET/kI-m? 497.6 995.2 1492.9 1990.5 2488.1 2985.7 34833
T AE2%E /g cm™ 1.94 2.00 2.03 2.04 2.07 2.04 2.03
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Tab.4 The types and parameters of single drum vibratory rollers
A e RS XS142]  XS162]  XS183] XS203) XS223J XS263J
Wi for/t 14 16 18 20 22 26
PN I Hz 28 28 28 28 33 28 33 27 32
B HRIEA/mm 1.9 1.9 1.9 1.9 0.95 1.86 0.93 1.9 0.95
WA 1 /kN 274 290 320 353 245 374 290 405 290
Peah e 4 5 B /kg 6 700 7700 9 000 10 000 11 000 13 000
PRENEE/KN 67 77 90 100 110 130
PR B % V8 B/m 2.13 2.13 2.13 2.13 2.13 2.17
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Tab.5 The slackly lay thickness and rolling times of construction machines with different tonnage

P EL i /m 030 032 034 036 038 040 042 044 046 048 0.50 it
Wi {57/t Wi /Hz
6 6 7 7 7 8 8 8 9 9 9 14 28
5 6 6 6 7 7 7 8 8 8 9 16 28
5 5 5 6 6 6 6 7 7 7 8 18 28
4 5 5 5 5 6 6 6 6 7 7 20 28
R FE 3 % 8 9 9 10 10 11 11 12 13 13 14 20 33
4 4 5 5 5 5 6 6 6 6 7 22 28
7 8 8 9 9 10 10 11 11 12 12 22 33
4 4 4 4 5 5 5 5 6 6 6 26 27
7 8 8 8 9 9 10 10 11 11 12 26 32
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