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ABSTRACT

Generally, the plate load test and the field density test are conducted for compaction quality control in earthwork, and
then additional analysis. Recently developed that the DCPT (Dynamic Cone Penetration Test) equipment for smart
compaction quality control its the system are able to get location and real-time information about worker history management.
The IoT-based the DCPT system improved the time-cost in the field compared traditional test, and the functions recording
and storage of the DPI (Dynamic Cone Penetration Index) were automated. This paper describes using these DCPT
equipment on in-situ and compared to the standards of the DCPT, and the compaction trend had be confirmed with DPI
as the field test data. As a result, the DPI of the final compaction decreased by 1.4 times compared to the initial compaction,
confirming the increase in the compaction strength of the subgrade compaction layer 10 to 14 cm deep from the surface.
A trend of increasing compaction strength was observed. This showed a tendency to increase the compaction strength of
the target DPI proposed by MnDOT and the results of the existing plate load test, but there was a difference in the increase
rate. Therefore, additional studies are needed on domestic compaction materials and laboratory conditions for target DPI
and correlation studies with the plate load tests. If this is reflected, it is suggested that DCPT will be widely used as smart
construction equipment in earthworks.
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Fig. 2. DCPT system based on loT (Park and Bae, 2021)
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Table 5, Result of DPI in lanes
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19mm/blowolstz UERE O™, AXA 13] thEA] DPI=
18.6mm/blow= &3 DPI 19mm/blowe] 43 gte=z, C
A79] 23] thHA] 16. 7mm/blows= 13t} 9] 14.2mm/blow
Bt 2713t ZFo 2, AXA 43] oAl 12.8mm/blows
o)1 33] THIA] 12 7mmblows} ]k Here Left
o}, ojefet Ak TSI} 27kl wel DPIe] At
7h Qe st Aol o i AFelN WEY
e UEH It 22y o] ddidas A Gt A
DPI+= ¥A3|A 10mm/blow~12mm/blow= UERSH 2|
2 73] tHRA] 8.4~11.0mm/blow= H 9.3mm/blowl}
et

2 AN 2% BERs 731 2 AR A
BE= HHASHAIAAA KA A A G 7ol 210

= gtk HEAD B oImmtowss 25

DPI 19.mm/blowo|5He] 78 253 upzsls, Z% D

of 215 T719] DPI9] Aol Shelat 4 gtk ol B

DPI2] HH-& A A|SF Siekmeier et al.(2009)9] H 114 ¢
|

A EAA R 9 3R] AT AR 29l 2 A o
2 QI3 AY 4= gl on, Siekmeier et al.(2009)2] X i1A]
o 45l 71EAI R ik chH P e
o Al ol tigt mIAYS Akeld 4= & Aotk o

Sieve % Passing 2}A4] Siekmeier et al.(2009)9] 1S #arsho] =
1" 100 EXV\I—EHQ} 61—/’\3].% X—LQ_'G]— 7].‘,__ El /\]—ag_g__ z,\_z‘sg zj_g_
4 1 3
J e 3 27469l A7 astol, DPIof ok = el
3/8" 97.9
» - HufetAgte] Aol Bat et dTE Bast
10 574 ok olgfd A7t Wk W4 DPI7L 2 chgolA
#40 313 E3 DPIo| ot Aghuet Moz} thd X3 Foll A DPI
#200 168 o) A% 9 A= dlgstol thdHL 71E 224 DPI
GN 488.8/100 = 4.9 5.0 =
S100 - 5 LY U Aol
Table 7. Target DPI and DPI Results to compaction pass
_ 6 Lane (A) 3 Lane (B) 6 Lane (C)
Compaction ot ot ot
No 0ass oisture oisture oisture
. P Content Target DPI DPI Content Target DPI DPI Content Target DPI DPI
1Pass - - 18.6 - - 15.0 - - 142
2Pass 82 - 127 79 - 13.4 82 - 16,7
4Pass 8.0 - 12.8 8.1 - 101 8.0 - 1.0
BPass 85 - 10.3 79 - 96 85 - 10.0
7pass 82 19 101 7.5 19 8.4 82 19 1.0
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Table 8. Result of compaction tests

Table 9, Normal versus based on loT DCPT equipment (Kim

and Bae, 2021)
PLT Kao DPI
No, pass
KN/m? AQ (mm/blow) AD Measurement Normal DCPT loT DCPT
2pass 80 10 143 10 Frequency 1,000m® at 3 spot | 1,000m° at 3 spot
4pass 141 18 128 11 Time (spot) 10 min 2~3min
6pass 190 24 10.8 13 workers 2~3 1~2
7pass 236 29 10.0 14 Operation Hand—operated Automatic—operated
Error Observation Instrument
3 712 FRAENAE vz B4 Method Visual observation Sensor—based
Real—time automatic
o =0 TAZ] O
DCPT"] 751} 7‘:’4 o= OH E'LLH ;g-oﬂ/\i E—'—;’q o Record Hand written data storage and
S8kl Q= B RS tiak A% B of|4] 23], 43, fransmission
63], 78] chIA] AAIstleh AR ATl AN A Ky

& Table 83} 231, SAZVIAT AR DPIZ}O] 7
o SRl 918 Th2SIS 7120 MeleS ulasigich
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A5 Ka®] MEHEE 57
v 78] ThalA] Ak 44

O R
TS BHIT 4 9Igick DPI 9] SRS Z71A] 445
=7
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A5l Z71S slolst 4
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v} FUsHA A-gHct 1y SAURA 7]E9] 5
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gt Hlo]e 9] AATE AE7]5S o]t E AEAQI Al
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et
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Kim and Bae(2021)+= Table 92} o] 7]& DCPTL}
IoT DCPTE ®B|askal glom, FAdw Ao s 2|
ol 2R Tsh 190l BelRlRe] FaBe
AAsIATE 2 Ao F 210AHY 78 HAE
(1473] ol/he] &4 Ald L= 10T 7|8 DCPT H| S
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7|EHA o] vlF]| AAIZF AL HRAEE S0lstE g
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