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Eco-friendliness Evaluation of a Low-Noise and Dust-Recovery
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ABSTRACT: With the recent increase in maintenance works on water and sewer pipes as well as district heating supply pipes,
pavement cutting work using pavement cutter is on the rise. The pavement cutting operation generates considerable dust
(cutting sludge) as well as noise; therefore, it is necessary to apply eco-friendly technologies that have low noise and dust
recovery capability. Thus far, various equipment for recovering dust have been developed; however, there is a limitation in
that the environmental friendliness is not quantified. Therefore, in this study, we developed a low-noise, dust-recovery type
pavement cutter that can fundamentally remove the causes of environmental hazards such as noise and dust and evaluated
the eco-friendliness of the pavement cutting process performed by this cutter. To this end, an integrated water cooling-sludge
recovery system composed of a vacuum device and a sludge suction unit was developed, and the developed system was
applied to a pavement cutter. Subsequently, the developed equipment was applied to the test bed, and data related to its
eco-friendliness were collected and evaluated. The results showed that the cutting sludge recovery rate of the developed
equipment was greater than 83%, the noise level was approximately 82 — 83 dB, and the sound power level was 115 dB. The
results of this study will be used as basic data to develop improved pavement cutters in the future with improved cutting
sludge recovery performance and lower noise.

KEYWORDS: Construction Automation, Dust Recovery, Eco-friendliness, Low Noise, Pavement Cutter
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<Work cycle of pavement cutting>
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Fig. 1. The work cycle of pavement cutting.
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Fig. 2. The conventional pavement cutting method (source
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Fig. 3. Dry type eco-friendly road cutter (Source: Park.
et al. 2014).
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cutting blade

Iow-n0|se dust- -recovery

B ) type pavement cutter

Fig. 5. Development of low-noise sludge recovery type
pavement cutter and application of test bed (Source:
Kim et al. 2019).
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Table 1. blade size according to cutting depth (Source: Kim et al. 2019)

Cutting blade size
Division Small size Medium size Large size
18" 20" 22" 24" 26" 28" 30"
(460) (2510) (2560) (2610) (2660) (2710) (2760)
Cutting depth
(mm) 150 175 200 225 250 275 300
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Table 2. Preliminary test result of sludge recovery
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(a) Measurement of cooling water
before starting cutting test

Fig. 6. Rate measurement of sludge recovery (Source:

(b) Measurement of sewage after
the end of cutting test

Kim et al. 2019).
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Table 3. Conditions and methods for measuring recovery rate

Test conditions and methods

Wind speed 25+ 1 mis
Temperature 4 +1°C
Humidity 50 + 5% R.H.

- Stop work: cut in place

Test mode (largest blade) - Moving work: Cutting while moving

Test Methods - Measurement by test mode based on maximum RPM after preheating
: Ministry of Environment Notice No. - Measured 3 times and calculated the arithmetic average of the difference
2014-201 within 1 dB of the high measured values

Table 4. Measurement result of cutting sludge recovery rate

Division Water tank level Drain level Recovery rate
Initial setting 200 80 N/A
1 170 105 25/30x100 = 83.3%
2 160 115 10/10x100 = 100%
3 120 150 35/40x100 = 87.5%
4 95 175 25/25x100 = 100%
5 55 213 38/40x100 = 95%
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2 i Bl4st e $09 9o 2A g
A0 o,

4.2.1 duAE Fig. 7. Rate measurement of sludge recovery (Source:
7k o] L2 7) 815 Jeh S SHEAL oA Kim et al. 2019).
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422 2AY AE B, 53 E 893S 9F oz 5, &
A&ET vkt o), & Aol A e g 4 A 557 Aol uf g i Fol AATHA FFE mAA
aF S A TSI et age S We AG2REAM, SeEAN SEAH (SEE N




KT. Kim / Ecol. Resil. Infrastruct. (2021) 8(4): 194-203 201

microphone number x/y ke z
| 0.7 07 1.5m
o 0.7 0.7 1.5m
3 0.7 0.7 1.5n
1 0.7 0.7 1.5m
5 0.27 0.65 0.7 ¥
G 0.27 .68 0.7

2) The radius # of the measuring surface along the basic length [ of
the test machine is, in principle, as follows.

150 5 [ <4 oo

Fig. 8. Measurement coordinates for the test.

¥=4n
................ ¥Y=10m
¥=16nm

Fig. 9. Installation of noise level measurement equipment (Source: Kim et al. 2019).
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Table 5. Measurement result of noise level

. Nurber Rest;lé of test
est mode of tests (A)
pt.1 pt.2 pt.3 pt.4 pt.5 pt.6 Average Lw

Bag‘;%rr‘])(;‘”d - 425 | 418 | 410 | 423 | 443 | 435 426 - -
1 81.0 | 812 | 841 858 | 80.6 | 85.0 82.9 1155

Stop work 2 80.8 | 81.0 | 837 | 86 | 803 | 849 82.7 1153 | 1154
3¢ 81.0 | 813 | 839 | 86 | 805 | 848 82.8 115.4
e 847 | 833 | 818 | 833 | 833 | 832 83.2 115.3

Moving work 2 83.1 820 | 817 | 846 | 822 | 828 82.8 115.0 | 1152
3¢ 822 | 817 | 824 | 851 820 | 828 82.8 115.0
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