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Study on Simple Estimation of Cavity below Road Surface Considering

Soundness of Pavement

Katsumi Sato

Recently, the road cave-in to be caused by the road surface lower cavity has
the risk to cause third party damage. Therefore, there is a need to discover
before depression of the cavity occurs under the road surface. And it is
necessary for the road administrator to perform maintenance such as the
repair of the hollow point or its pavement immediately. It is desirable for the
discovered cavity to repair all. However, it is difficult to repair a total cavity
in reasons of financial and traffic regulatory issues. Therefore, the road
administrator judges a hollow scale and an outbreak position, its growth
history generally and decides to repair it in the near future for the cavity
that is at great risk of the cave-in. But there is not quantitative judgment
technique by this judgment, and it is the present conditions to judge based
on past repair experience. This study aimed that simple evaluation method
of cavity below the road surface considering soundness of pavement was
proposed by applying results of FWD test and underground radar at national
highways.

At first, this study examined a correlation between the cavity information
(thickness, area or volume of cavity) for the depth in the results of
underground radar and scope findings. As a result, those relations did not
have the correlation and confirmed that it was difficult to judge the
characteristic and risk for the cavity that there was from only the cavity
exploration with the underground radar. On the other hand, by FEM
analysis, the relationship between the cavity information, pavement
strength and surface deflection was confirmed. However, from the actual
ground radar results and FWD test results, correlation of cavity information
with the surface deflection was not confirmed.

Then, this study set the model assuming isotropic disc pavement in directly
above the cavity, and carrying out the analysis. And, by using this analysis

result, it was demanded the disk diameter that it became 300p undersurface



distortion of the disk center that was at great risk of the cave-in. As a result
of having evaluated the cavity data on the national highway with this
technique, this technique clarified that it is possible to evaluate the risk for
the cavity detected by underground radar appropriately.

Furthermore, it incorporates the concept of a cavity of the virtual depth and
the virtual signal width to represent the relationship between them on the
two-dimensional plane. In this case, a cavity plotted on this coordinate axis
is evaluated the thing which is near to the origin is high-risk and the thing
which is far from the origin is at low risk. Thus, by using the relationship
between the virtual signal width and the virtual depth, it revealed that it is
possible to determine the repair priority for the risk of the cavity.
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&-5.3.11%, B-5.3. 21286V, fARMERNO/INCEDEWT —2 % T X A

CHIt L, TN ENOZERT —Z 2R LBl TH 5.

&-5.3.1 ERT—2HHHER

i | e xS | EEE |1E51E B Do | Do=Diso
(m) (m) /RS (m) (um) [ (um)

A-1 0.41 1.15| 2.805 0.43 950 806

fafR K| A-2 0.25 1.05 | 4.200 0.82 218 194
A-3 0.78 1.70 | 2.179 0.22 220 161

B-1 0.43 075 | 1.744 0.15 191 132

fafgh| B-2 0.57 1.40 | 2.456 0.23 167 103
B-3 0.79 140 | 1.772 0.07 131 79

C-1 0.48 075 | 1563 0.12 125 67
faf&/N| Cc-2 0.56 1.09 [ 1.946 0.25 130 59
C-3 0.73 1.70 | 2.329 0.22 85 39

&Y, B, A1 & A2 ZHER LGS, A-1 12~ A2 O J7 8221
SFEL, BHEIIIREVDOT, EROBBEIZIA2DFBRRENVENZD. L
ML G, Al OTbZIE B-1 O 4 5L EERE S, MEOEEENIHEL2 DR
TWLH ZEMnG, BREDOR S EWZERE L TRAICR bIT W2 & U TALE D
JTond. Fio, A3 & C3 ERLHEBLEEA, MEHEOZERES, 55El L%
TFAESIXFREBEETHDID, CIITHRAIDOEN, FbAHADNRBLZE25/KEK
ENZ bR E o TS, [FRRIZ, B-1 & C-1 ik L725a, ME D
ZEAR S, FERB X OERE S IXRBECTH DL, C-1 It B-1 oFR, =
DOHEDyMRKREWNWTZDEHRF Lo TN D.

LLEX Y, RARRE &AABE S 0 W o Bk 2 FIv T, 22310 O fa BRAE o K/

EHM XA RNt LENST, ERAKEFEMINTZZRON, #iE
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R-5-3-1HD A2 & A3 DL R B [FFRE OB & 2 240 Th 2 25, Bl
WROZEFEERZZ BT L, A2 ZERWMEICHFEELTBY, ZHkEEEO®H
WHREMERN D Z Linb, A2 BTN LER L. Ik, AR OESENEN IR
EFEDE, ERT—% & FWD 77— 2 X0V RELEDTHHDT, 4774

DB BLLH TR 72 & b BRI YE DI ST 5 BB D 5.

129



5.4 F&®H

ARETIE, AEICBWT, 2P D HE EORHE 2 ST MM & E L T2 ff
Frfs & FWD BRERAERZH W2 2 & T, B F22RO ko K% 51 5F
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ME GBI 23R E T & 2 & 9 B T 220 O FHE B S NERL O FEAT FE I DWW TRRET L
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AETHONIZHAZUTICELDD.
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£ L725E, M AEREE, BRI E SiROWEE L 528 T, =
DOEERERY Bl m Yy b &R, BEAIZEW S OF EBREN G,
JFAR K VBN TWD S OIE EfERMEDIRWZER & i T&E 5 & v o &
AR L7z,

(2) FARIIBWT, fABRMEO R/NE D LT Z8RT — 7 & (RARREE & RIS
RO 2 Wo i Bl 7 ey b LIeSa, fEBRME o m W 2SRRI <,
fEBRME DAR W ZEIE AN DE W EICHFEL TS 2 &Rl 2
LY, RABEE LABESEO 2 Koo FmzxHwbd 2 & T, 22RO
DGR T DM EEENAM 2R DD ZENARETHL Z &2 60
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FUILTEEE « PTER R « MEE R - IRBFETR  FWD IZ X 28 o & RT3 X
OERREE S A7 L OB, TRFEFmIE, No.4d84, V-22, pp.61-68, 1994.
SEFE -, WO - IUNBEK - MEFHE - BT AKERER S O L
TS S RN 22T - W 5 IR AR IC B 5 MES, il T2y v —J b,

Vol.5, No.2, pp.349-361, 2010.
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6.1 #

UTAE O BT T 28RS R 9~ 5 B KRR o 1381, BBEO R bR
MEEMELL LTV, EREHREZO NI HHAEEE T, BERRENEET DL
FEHEWEESEETEREND DO T, BE FICHEE L7722 E RIKITH A
L, ZEREFTOMIED 5 VITHEAZOERORARERAZB LD, 1E K
B FEAE U T-BR DB B B OIS, BLR TR LR IER) TR R o xR
MERESOLIDEHRVRILTH Y, WIS TFTHRER OHERETEE A X5 503
HETHD.

— 5T, ERMEICEDRRE, T2RbbEE T2 OR AN S 220213 E LI
BICEDETORERNIT, FrOERNPEMECBEBRLL- TEY, HERAD=X
ABRREH STV RVRILICH 2 Z EIFBEICRR7. 20 X9 R D e,
WICEHICBAIEL, % bEAEL, MOoE LT 28w FZRICH LT, £0
faBRME 2 H 92 72 0 OFl FIEN L EART R TH Y, TOMLNEENTED,
AWRFEITH P L — 2 — 2 X D AR EM R & FWD BRFERZ VT, fAlRd 5

IR BLER & e D22 ORI E R L 720, EHEOMRFERIBEZDOZO DS
ZBEEED LS, MiEOREMAZZE LB E T 22 O 5 i FiEORE L
HEy & L7z,

[EI3E EXBEBBOZBRT—2ELURH THOLAELIAIZ, ToL
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S, HEED D VIR O MICHBERBRIIFEET, P —F—2 k52
ABEEZT T, #lx1E, BOMECHLERIEERERRE VR E, £
ORMEZ BT 2 2 EX0d 2 2RIk T 5 ERMEE N2 2 & 13#L
WZ L xR L.

(2) FWD RBRFER LV, ZE Lo oA BNELHObiH I LT LEKRE
K722 EIXR SR, EIROFMEIELA S 2T S & b bt o4
PICEBE 52D B8 L.

(3) FEMf##TIc L v, 28R (ERES - ZZRAE) &2 WITEEORE & &
iz DRARIZIE, &2 —EOBEBRPFMET LI 2W\LNI L. F
bbb, BRI —EL Licha, ZIMRNPKREL2D5L D bKRT S
Hrich2 xR Lic. £, e —E & LIGa, Z2REI NE
KBRDEDMHERTLHMAICHDLZ EERLTE. I BHIT, EHE- RS —

TR D EEEIRRE L RE b A B ORI, £IEIRE OB & & o
XFFIEEIN & BT, SO SCR I RNR T 5 & Do XA SN &
HZ EamLIZ.

(4) FEM EATIC L D, Zilifh et (28R S - Z2IARE) & 2 W IZEiE R & &
HiZOH DRI, 2 —EDOBBRPIFMET DI LR brolehy, EE
DO L— & —ERARE R & FWD BURE J2~ © 2530 O FELPALE & Do (2 HH
BRI FE LW 2R LT,

(F4E BETERNORKRMEICET HFMFE CTHOAMAIE, UTO

LB THD.
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biX, ZEWEBZE LN & 22 LRIFIC, ZRKRETITOA—U &~
T =5 (EARPLHDIES) B LRV IERIEE TOFAN 150 7]
REL 720, M2 TE D220 EREH & LR EMRICAR ATk L
2% & D B T 2R RIS 6T D AFZEDE 2 AR Lz,

ROV HEEEZMELE L, TOHEEICHLEESHFEMARERE LS
BOETNEHE L, FIHVEMKROF M2 A0 BHl SR & E L EED
2L LB OMREEOREFEZ R L.

S5 ME AR 0 AR IERE O [FE F1E 2 -V C28RFHE 2 FE i+ 256, %5
PEMMR ORI E B KOV FEH R O518R 0 O A ¢ O ATMEIL, ABRD
MRETHOWONTANEZEN L, HHRESITERF Ty ICE SR THEHRZ

B T DR T — & & a9 % 22kl F ik 2 os L7,
ATt o> 223 FEAl T 15 VO T EAZBBEAR O ZEH T — 2 Z 3 LR R, 8

SNTeT =2 DN, FFRIZOHEZE A D K D 7225 D EBRME O @ 22 &
i S CTnDZ D, AFEICL20EIIMAZYEE 2o, ER
WEBINAFIET DZEMOfERMED R/N 2 3T 52 ENARERFiELE
b,

F£5F WETEROMEEEIEMCIMFE CTHEONLMAL, LToL

BOTHS.
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&% (Dy—Diso)mm TER L 72 b O &2 RHELRE, {5 75M8IC (Dy—Diso)mm &
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KLUIZGE, MBS AERE, B REESEOM K2z L5224 T, 2
OPEREE BT ey PSR 2iE, ATV OF RS <,

FREVEENL TS S DIFEBERIENMEVZENR L TE 5 & v ) &
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FAFEICBWT, RO R/NZ B LT 280 T — & 2 RAEERE & RIS
FHED 2 Wt i B2 7 my b LTESA, RO m W22 TR RIS <
fEBRPE DR NWZEINE E R AN DRUVMIEICHFEL TWDH Z e 2R L. 2
LY, RERERE SARBEFIED 2 koo FmaEH\WD 2 & T, ROk
DGR T 2 MEEBEINEM 2R DD Z E N THDL Z L2 60
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6.2 SERORBERE

ARWFZETITH R L — & —(2 L 2 2B A AR & FWD a4 R 2 0F 1 L 72 3E A
FEERHWDLZ LT, A=V 77 —Z 0L L WIEME T o 22N % 17
D FELAELZBRBOPERREEHWTRE L., 2L, EAZBERROMGRME
HIEIZBW TS, REBBIEOMICZERARE LHEICED RtEbH 20T, %
WBEZEZER E LTSN Th, 25)ED O T B o A S 2 oMK g
DITHEBERE22EL L TRBBERONEEZHM T LB/METHY, Th
DEBRE LT ERGHG S AT AOBERVLETH L. £, RIERTELE T
EEOCHGFEICOGEHATEL LT H72DIIEEI o2 A - FAERLETH
5.

— T, KL Ta LMK Z AW fEREOFHh FiE T —FTH v,
MR ED AN = XL AT H 2 LT, L0ERREERE L GHREDHEN
AEELExbND. Thbb, BHEICE VT, IWFEIT LTV 5 BEE S ET
ROMGENE CT-EATC BT 2 BROESORE SOFHRE, BIKE G0 EOH
R L OMERMEOEHREZ SR CEIE, MR L O TR EME O & R
ICED AT =X LD LI TOMED TRINITAD EHRERIND.

Db, SlERpko R 58 TcoZREHRE FWD F— 2 OFEREICLY,

FVEEHEOEWFEICLWET LI L LHETABROBMFIREL T 2.
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AW ZIT T 2I2H 720 £ LTE, HARRFRSEAE LS 7ERHE 4% 10
MEEATEERICEBEELT, ZHEHY ELEEARATEERELEER THY
AE LR L OFEELZB FETH DKEE IR SEHH L LT 2 RETT.
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