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ABSTRACT

Purpose: The Seoul Metropolitan Government classifies the cavity risks into emergency, priority,
general, and observation grades in consideration of the cavity size, asphalt pavement thickness, and
pavement depth based on the cavity management grade criteria of Seoul. In this study, the depth of
cracking was measured at 17 cracks identified by checking the pavement condition of the cavity at 265
cavities found in the 2019 cavity investigation service. Method: In the first phase, crack width and
depth were measured using a vernier caliper, taper gauge, and depth gauge to check the cracks of the
identified cavities. In the second phase, the location of the largest crack in the upper road surface was
confirmed, and A.C. was drilled to further measure the crack depth. Results: As a result, the cavity
management level was raised in nine of the 17 test cavity identified. Therefore, in case of emergency
and priority recovery, the grade should be adjusted according to the depth of pavement crack and the
thickness of residual A.C. pavement. Conclusion: In the case of cracks in the upper part of the cavity,
the crack progression must be determined through the perforation and the remaining asphalt concrete
thickness must be determined to determine the cavity grade.

Keywords: Ground Subsidence, Underground Cavity Scale, Pavement Crack Depth, Cavity
Management System
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(Shin et al., 2019). T2l 35 sl 2[HFetEo] WAYSH= 7-¢olh= A usl, 752 QM A4 B ARel A HdHlg-
S7HF S TR Al LA ek webA, k27 gREE7] Ao, E261H0] 3E 'AFH BEAE E 3 AR
2|7} = Q 51K Park et al., 2019a; Park et al., 2019b; Chae, 2017).

A FE o] H(Ground Penetrating Radar, GPR) BANE = 34| A vl = &4, 5722 A 2 A=t
0] 2= AHZ Al Fohe {2 B 6] ARRE 11 Itk David, 2005; Cassidy et al., 2011; Kang et al., 2013). GPR
AR 4 MHz o139 52 FpE 7= AR |RhE Foto] &2 Zol9] thdEs 2 Rolle o= HAeH ] wh
of, =2 olfo] ujdyz 9 35 5ol vlnhy] AApH o g =2 ARgETHKorean Society of Earth and Exploration
Geophysicists, 2011; Han, 2018). T=25HE 3-5-2] GPR Ty o|u]z|o]| thst Fxtaka} 3lurer =42 55 2 ’iako] 1
£ FAoto], T RS APYoht, AA| 359 s B 2FY Al HRES FolARE At ERlo] ZhE otk (Park et al.,
2019a).

Lee et al.(2017)= 3-89 TE U6k G 242 fI6t0] ol E 4S50 7|, BN, 3% F 5712
359 o5 HIE O & Ao A Agohs ske ol e AHAIE 2415 B Qirh TR GPR BA Bl E HE R
A7) B ek ofu et Aol S8 -2 Al W77} /K55 GPR FA} 7] Aol 550l Tt A} el
7| 5=38% v} QITh(Endres et al., 2000; Hagrey et al., 2000; Park et al., 2018; Pyke et al., 2008; Kuroda et al., 2009; Kim et
al,, 2013).
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Fig. 1. Cavity management grade of Seoul

35 TS B 2 2N W

01

35 21912 S1o)4 2159 3D We| GPR FAFUIE 0185101 17 2ALE e 7, BT L A Bl ol 27 2
e B9 350 HRS Qﬂam A3 ] GPR BAFRIS] 34 Tt 400MHzo 1T, T m22042]
FAMEE 2.0me]uo]ek 2 Aol ARgH HEIRD GPR BAFRIIC] 29, 374 2 b UH—E# B, 42 x}
o1 BRIOI 2 5 AP AR AR 5 Aol Qo152 AR - Slck GPR FAF
37101 G 230 2 5 41d 7RI 74519, o1 ol AL 119] Befe] el i 012
e GPR AR TR0 B X290 5 TR IR HAbAse] 1219 S,

Fig. 20 Lkt Blo} o] 12} ALY A S1918 35 A0] 27 29 Sl Sfsto] Hile] Aefnls, Hols o],
B4 014, Z10] oIS Bgsle] 79 B ° Zole ZHIGIEh. 27 ZAIAE T AP el 743 .—3741 5
o] HPAIT 91X)5 Shelslo] o} 2E RIALE(AC) TS AT F AN AC.2 251} F 2ol & F712 5%

shairt

ne

KOSDI

451



Journal of the Society of Disaster Information | Vol. 16, No. 3, September 2020

Taper gauge Clearance gauge
(a) Crack width measurement

Depth gauge Vernier callipers Check of drilling
(b) Crack depth measurement

Fig. 2. Crack measurement of A.C. pavement
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Table 1. Status of identified cavity grade through 1st investigation

Identified cavity Identified cavity
Item District il h Longitudinal Item District i itudi
Soil depth Longitudinal Cross Grade Soil depth Longitudinal ~ Cross Grade
(cm) (cm) (cm) (cm) (cm) (cm)
1 Seocho-gu 34 110 70 General 10 Gangnam-gu 25 90 90 Priority
2 Seocho-gu 40 120 80 General 11 Gangnam-gu 36 100 60 General
3 Seocho-gu 40 130 100 General 12 Gangnam-gu 26 90 60 Priority
4 Seocho-gu 31 93 100 General 13 Gangnam-gu 44 160 110 General
5 Gangnam-gu 35 110 90 General 14 Seocho-gu 45 90 80 General
6  Gangnam-gu 17 180 50  Emergency 15 Gangnam-gu 32 180 120 General
7  Gangnam-gu 41 90 70 General 16  Seocho-gu 36 140 120 General
8  Gangnam-gu 45 110 70 General 17 Seocho-gu 32 80 70 General
9  Gangnam-gu 57 80 60  Observation
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Fig. 3. Analysis of identified cavity scale
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Fig. 4. Cavity scale based on the results of the second survey
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Table 2. Determination of cavity management grade though crack size measurement

Crack size of identified cavity

Item Crack width (cm) Crack depth (cm) ) ) )
- - Crack depth progression (%) Residual A.C. thickness (cm)  Grade
Min. Max. Min. Max.
1 0.04 0.7 0.8 6.0 214 22 General
2 0.05 1.8 0.5 7.0 28.0 18 Priority
3 0.02 0.9 0.9 5.0 25.0 15 Priority
4 0.03 1.6 0.6 10.0 45.0 12 Priority
5 0.01 1.0 0.6 3.0 15.0 17 Priority
6 0.03 1.4 0.5 2.0 15.4 11 Priority
7 0.06 1.7 0.2 4.0 25.0 12 Priority
8 0.01 0.8 0.3 3.0 15.0 17 Priority
9 0.05 1.0 0.3 3.0 16.7 15 Priority
10 0.02 1.1 0.2 5.0 294 12 Priority
11 0.02 1.0 0.3 8.0 30.8 18 Priority
12 0.01 1.2 0.2 4.0 182 18 Priority
13 0.01 0.6 0.3 4.0 19.0 17 Priority
14 0.03 0.9 0.2 6.0 14.3 36 General
15 0.02 2.0 0.8 4.0 14.3 24 Priority
16 0.03 1.3 0.5 13.0 65.0 7 Emergency
17 0.02 0.8 0.2 3.0 15.0 17 Priority
kY
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Table 3. Determination of the grade of the identified cavity through crack measurement

Item  Analysis grade Confirmed grade  Crack depth progression (%) Residual A.C. thickness (cm)  Determined grade

1 General General 214 22 General
2 General General 28.0 18 Priority
3 General Priority 25.0 15 Priority
4 General General 45.0 12 Priority
5 General Priority 15.0 17 Priority
6 Emergency Priority 15.4 11 Priority
7 General Priority 25.0 12 Priority
8 General Observation 15.0 17 Priority
9 Observation Observation 16.7 15 Priority
10 Priority Priority 29.4 12 Priority
11 General General 30.8 18 Priority
12 Priority General 18.2 18 Priority
13 General General 19.0 17 Priority
14 General General 14.3 36 General
15 General General 14.3 24 Priority
16 General Priority 65.0 7 Emergency
17 General Priority 15.0 17 Priority
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