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ABSTRACT

Purpose: In this study, the location and history information of the cavity identified in the cavity
exploration, such as repacking of the pavement, is not known. Therefore, it is to review the field
applicability of RFID(Radio Frequency Identification) systems that enable anyone to accurately
identify information. Method: Basic experiments were conducted for field applicability for cavity
recognition distance, recognition and recognition rate, tag performance and tag type, reader
interference, communication, underground burial impact, and duplicate recognition by RFID system.
Results: As a result of the depth of tag and reader recognition, the electronic tag chips and readers
applied in the basic experiment are judged to be effectively applicable in the field environment where
the road cavity is located. Conclusion: The RFID tags for field application of the pavement
management system store various information such as location and size of cavity, identification date,
cause of occurrence, and surrounding underground facilities to maximize cavity management effect
with a system that can be computerized and mobile utilization.

Keywords: Road Subsidence, RFID, Cavity Exploration, Pavement Management System, Reader
Recognition
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Table 1. Characteristics of RFID by frequency band

Item Low frequency High frequency Ultrahigh frequency
Frequency 125 KHz 13.56 MHz 900 MHz
Recognition distance ~10 cm ~30 cm ~10m/~100 m
Widely used No performance degradation due to Real-time tracking, Suitable for
General characteristic relativel )éx en;ive environment, humidity environment,
Yy exp Multi-tag recognition Low-cost production possible
Mode of operation Passive Passive Passive/Active
A Process automation, Baggage management, Supply management,
Application field Access control, animal care Transportation card, Access control Automatic toll collection
Recognition velocity Low Middle High
Tag size Large Middle Small
RFID B 1= S SIS 2 ICH2 Wb HH U ARE 5ol A 5401 AT AR 2[E7 1S Sl 914
S 218 71700} B 1 1 910] 5o et 55 ul 59 0 8 ek 4 olry 1] SR o, epae, &
Sl=, G421, on-mRE L, YHEL, E4EIT So] ol & °ﬂ¥°ﬂ*1 ARG H| T Fig, 29 0] 559 B|19]
900MHz =X 732} Bl 15 17-0] QIAAZ(AF, 77 5 AE(HIE, ABSAA 5) 5= Lefsto] 2442 570 72 A

sHaAct 2 e 1 25 9 A S Fig. 30fl Urerd viel gk
Fig. 4=% o17of 285 2]5)7]=900MHz A= E 2|E] 7] 2 @A oA el 15 QA5IH ANEEN ER2EA AR s
3=

l

Tag-1 Tag-2 Tag-3 Tag-4 Tag-5
(@
©0 0000
- Quality : PC - Quality : PA 6 - Quality : PAP - Quality : PC - Quality : PVC
- Thickness : 8.8 mm - Thickness : 6.0 mm - Thickness : 3.0 mm - Thickness : 2.9 mm - Thickness : 1.0 mm

Fig. 2. Specification as tag type
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Fig. 3. The Size by tag type
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Table 2. Recognition rate and distance by subsurface tags
Tag-1 Tag-2 Tag-3 Tag-4 Tag-5
ftem Lor.lgltu- Transverse 01.1g1tu- Transverse or?gltu- Transverse Lor.1g1tu- Transverse L01.1g1tu- Transverse
dinal dinal dinal dinal dinal
Test 0.50 0.35 0.50 0.30 0.35 - 0.20 0.15 0.15 -
(m) 0.40 0.50 0.40 0.35 0.30 0.15 0.25 - 0.20 0.15
Recognition 0.44m 0.34m 027m 020 m 0.17m
distance
Recognition 100 % 100 % 75 % 75% 75%
rate
OIATE AR Z3oMQ B SRFE EHIAE 2yl QAAD W QIAES Table 33 Zow, Bt XA =

0.15~1.21m, 14182 75~100%= ﬂi:l‘fé 2fo| & Hola 9t

Table 3. Recognition rate and distance by surface upper tags

Tag-1 Tag-2 Tag-3 Tag-4 Tag-5
Longitu- Longitu- Longitu- Longitu- Longitu-
ltem or.1g1tu Transverse or}gltu Transverse or.lgltu Transverse or.lgltu Transverse or.1g1tu Transverse
dinal dinal dinal dinal dinal

Test 1.15 1.25 0.55 0.60 0.25 0.30 0.10 0.20 0.10 0.20

(m) 1.25 1.20 0.80 0.85 0.20 0.25 0.20 - 0.15 -
Recognition 121 m 0.70m 025m 0.17m 0.15m

distance

Rec?ffemon 100 % 100 % 100 % 75 % 75 %

v

A2 13O HEE & & SemoHet ofATE 2 HAE B350 A 0 BT TRE Bt AR E IAES B4
= Fig. 5ol YRSt Aol w2 81 Adda 4AZ= oF 0.10~1.25m H9I= S4=3eH QAale2
75~100%= B 18 2fo| & Hojert, kA o 2 Zxte 73] W] 1af HAlo] ¥lar 23t Tag-13% Tag-22] Q141A =]
7} 431 1282 100%S KI5 1 9] Tag-3, Tag-4, Tag-5+= " Z}o]7} glo] QIAIAZZF &AL QIA8-2 75~100%S K.

KOSDI 397



Journal of the Society of Disaster Information | Vol. 15, No. 3, September 2019

ofrt.

JNAAZ7} FE7E Tag-17} Tag-29] 7, OKNTE AH A(F7] Bk S0l FHolx SPXH oF
0.36~0.77m Q1A A=]7} & Ho|™ Tag-3, Tag-4, Tag-5°] -5+ & 2le|7} Itk Q14182 Tag-1} Tag-2+ 100%°]H
Tag-4%} Tag-51= 75%E B L0 FAPE 9 749 1AAR7HEL Q14180 W o ok Tt ZH 8 718 Q1A A2 9]
W5 1R 9F0.1~0.2m HYRZ 2jo]7t 42 Holch

o 100 1.40

80 1.12 i\ \ 80

0.60

*
<
>
o
3

/|
f
!

60

™
' 0
0.24 I- T 40 =

- — 0.84 AN 60 _.
E E £
T T ]
_Wr ' = 0.56 AN 4p =r
= ol = ol
5 \f\—.__i 3 \

012 H —e=0la72|(m) 20 028 H=® 24 AHZ|(m) — 20

—aANE) ——olug() 3
0.00 : ] 0.00 : 0
tag-1 tag-2 tag-3 tag-4 tag-5 tag-1 tag-2 tag-3 tag-4 tag-5
(a) S5cm below the surface (b) On top of asphalt pavement

Fig. 5. Recognition distance and rate according to the location of the tag
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Table 4. Recognition rate and distance according to adjacent to manhole

Tag-1 Tag-2 Tag-3 Tag-4 Tag-5
Item itu- itu- itu- itu- itu-
L01.1g1tu Transverse LOI.lgltu Transverse or}gltu Transverse or.1g1tu Transverse 01.1g1tu Transverse
dinal dinal dinal dinal dinal

Test 1.00 1.50 0.70 0.55 0.50 0.70 0.30 0.55 0.25 0.30

(m) 1.55 1.45 1.00 0.85 0.45 0.25 0.45 - 0.50 -
Recognition 138 m 0.78m 0.48m 043 m 035m

distance

Rec?ffemon 100 % 100 % 100 % 75 % 75 %

o, 9 A 2 TS e wlo] 20| el e L] QAo Q1AL S-S HiL FRel wel A et 2
B % P5A10] B2 S5 EAE A, Q472 9 Q1AL Table 5]
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Table 5. Recognition rate and distance according to moisture effect

Tag-1 Tag-2 Tag-3 Tag-4 Tag-5
ltem L01.1g1tu— Transverse Lor}gltu- Transverse LOI.lgltu_ Transverse Lor.1g1tu- Transverse L01.1g1tu— Transverse
dinal dinal dinal dinal dinal
Test 0.50 0.65 0.30 0.40 0.15 0.15 0.15 0.10 0.20 0.25
(m) 0.30 0.45 0.25 0.25 0.25 0.20 0.20 0.25 - 0.25
Recognition 048 m 0.30m 0.19m 0.18m 023 m
distance
Rec‘;ffemon 100 % 100 % 100 % 100 % 75 %
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Fig. 6. Recognition distance and rate according to underground burials and rainfall
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Fig. 7. Analysis of fundamental experiments for field application
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