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FUNDAMENTAL STUDY ON NON-DESTRUCTIVE ESTIMATION OF SHAPE
OF CONCRETE PILE BY IMPACT WAVE METHOD

AT

IS

Kazuo YAMADA

ABSTRACT In this study, the applicability of impact echo method to evaluate the sectional shape of

concrete pile was examined experimentally.

Following results were obtained in this study:

1) In the case that the angle between input point and setting point of accelerometer is 90 degrees,

the reflect wave is hardly affected by the flexural vibration of concrete pile, and the measured waveform

becomes most simple one.

2) When the time more than 24 and 3 hours passes after filling and driving the concrete pile, it is

difficult to detect the wave reflected from the pile tip, because the effect of soil and cement milk aroud

the concrete pile becomes remarkable, respectively.

3) In the concrete pile that the ratio of length to diameter is relatively small, the accuracy of

estimation on the sectional shape of concrete pile is not satisfactory as compared with the slender

concrete pile.

1. @FU®HIS

EE, VD) - P ERMOZI/NE RS S
HTEEEMELT, BEI YY) — MERNCRE
REHMEERM /2L LV o LMOMEEZ ZS
HLERMP S FERIND I IR TEL, &
NODERMOMEZFMT HHEL LTI, BF
BWEERIZL > THOBHIRDENES 5 HE"
P PCASERED & ) RBYMTHNEMEST HHE
RENPBOLNTNS, LaL. ZhbOFHESE
By WFNROADD Y BEERARZ T hid s
Lz WS RENlH B0, IHROIV I —
B DM BE % LB AR (5 ICFHIE T & 575 DR

BFHTHEKRY BEELR (BEAW)

ENVBESEZIN TV S,

EHI, ZhETaryy) - roRBEEERNE
& LT BEIC X DI BR A O % B
ELT, —EHOERMIBRFAET-TERLY Y, &
MRTIE, BEEELER L EBRWEELRa Y
) — MERMOBREEAEORELBHE LT,
F MR RO TOHEITEMNAEICX - TRE
SELEEHEFEOREREEFRALaY 2 ) —
RO RHMEESEDBERMYE - FTEEEICDONT
—EBOBRIF % T - 712

2. 3r7 V- ERBNOKERIRHEE X

AMETIE, MOFREESHEL L TEELI
BOBARMEDEDICRELEFHED 2 AV,



FMTHEKRFHRHRE, 52958, F 64, Vol.29-B, Mar.1994

142

2.1 BEREDORE - &EiB

avy) - P ERROWEREN I — 12561k
BT 2HFMm i ICHERNIEET DL, —HI3E
REZEBT 505, —HIRST 5, O, Bl
K (T:)) BLURHEE (R) & EBHEE TS
&, T BIUR:E, FhEn

1—7ni-1
1+7i1

I nia A V=T Y RAE(=Z4/Zi-1),
Zi-1: ANROERA YE—F R,
Zi: BRAOEHA YE—F V.
TRINHZEDVHOLNTND, aB, a7 —
NERMOD X D B OB Y- Y Z(Z)1,
RATHEZLND,

Zi=Ai*Ei/ Vi

ZZIT. A MUOBITERE,
Ei: Y7 HRE.
Vi HBORERE,
Lo T, YUYV RB(E)BLUVESOLREEE
(VIPRAMT—ELRETZLHEITE, 12
— ¥R n BROBERL 25,

2.2 BMBANKRTIRESN 3 RGFKOR
KLt
(DMABORRETRE L7 KS)
EBOEMBEREERL. »OSERFOXEE
ERTLHE, i FBOHRDORE LIHBHEAN
RCEHELLEZOBRGEEDANEE N T HHT
(V) i BTFLSIK%5,

— i ERmED» S0 KE

Vi=2{T1Tace-" Tici}Rio{Tiz1 ceeeTi’}AYS
AN FH B DE:E & F7 18 D% &
-l 4g, L=ni

=2 II {

j=1 (1+7n:)?

TR, A HEEEOEMREI YLD OFFER,
Li: ADE,LIFEOERFE TOEH,

(2)RRDZFFTRE L I2iKE)
RADEANPBBEROBEICIE. BREILD

KETR. N1 L2d7d. ADEICEZEL LEE
HEDOANEIRHTLHHEER (V) B . KOEIK
2%,

n-1 4 n

Vn=2H{

—_— } 2 e (4
i=1 (1+7]i)2} ( )

Flo. RAEDERnHFERROSE I, BEW
LOREERD— 175, ZOHEDVAL,
RAXTHEZLND,

n-1 47,

Va= =211 { —————=} A" e (4)°
i=1 (1+77i)2}

2.3 XS A—Y9DEEHE
MO nEOEFZGEEN 1., RENn)THEIZN
TWBHERER D, VE, REAGER ) BAEWR
T, TORAPLORFBEORERE (K(4)) &
ERn - 1 2560REHEORERE (X(3)) Lo

HEIna ZKDDBE, LTDEI 725,
Va 470

Ia-t = =

Va-1 1—7]n—12

Ln- (Ln-1)

7L, BREPBEERDOHE . R(4)0KbD
KR(4)" AV SN, £, ERn
— 10 RHEDEEREELRERAn - 20560DK
BEOEEEE LDl (1a-2) 1,

Vn—l
In-2 =
Vn—2
_ 4 77n—2 l_ﬂn—l
1 —7a-2? 1+7a-1
X A LD - Ln=2) e (5)’
720, ABROFIRTIER I a-ay cocceeee v Te

[1ZRKDBZENTED,
MBEOMREACCHEET LA Y E—-F Ak
Na-1 id, EERAMRES AL, R(B)LH K
ATHERALND, :
Daci= [— 9 AL™ @1 4 g4 22 @n (e
+ (Va/Va-1) 2} 172]
/S (Va/Va-1)

FRRDFIET, nn-2, coocy MZEIRAKRDDHZ L
BTED, FHRTIE, ¥ 2 — b UEHEICK DR



BEEEREEEA LY 2 ) — FERROBRER B3 5 ERATTE

143

Table.1 Outline of experiment.

Experimental varlables on plle

Measuring |Setting

Length | Diamet RSL | LSL £l
Propotlon Setting e(,%) ;(ame) er %) | cm) (rmf (‘?Sgge)
ST—type Driving 5 30 50,60, | 0251 , 0 1 3 90

Fillin 1
BE ttzf'pe Suspenglng 9

i 1] 1l
%d jg 5 | 5.8/24 | 180

[Notes]ST type StralgRt pile, SL—iype Secﬂon Ioss Elle, BE- type Beitom

pel

SL: Ratlo of 'sectlon loss,

engih of section loss,

Value In (): Increase In dlameter of bottom expanslon plle.
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(c)Bottom expansion pile
Fig.1 Example of specimen.
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Fig.2 Block diagram of measuring system.
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Fig.3 Example of acceleration waveform data
(Straight pile, £ =7m, d=30cm).
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(b)Auto—correlation function
Fig.4 Experimental results
(Straight pile, £ /d=30,
2 =9m, d=30cm).
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(b)Auto—correlation function
Fig.6 Experimental results
(Section loss pile, 2 =7Tm,

d=30cm, RSL=50%).
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Fig.5 Experimental results
(Straight pile, 2 /d=15,
2 =9m, d=60cm).
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Fig.7 Experimental results
(Bottom expansion pile, £ =9m,

d 1 =30cm, d = =35cm).
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Fig.8 Acceleration waveform (Straight pile, £ /d=30, £ =9m, d=30cm).
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Fig.9 Acceleration waveform (Section loss pile, £ =7m, d=30cm, RSL=50%).
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Fig.10 Acceleration waveform (Straight pile, £ /d=23, £ =7m, d=30cm).
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Fig.11 Acceleration waveform (Section loss pile, £ =7m, d=30cm, RSL=50%).

B AOHEPRDLNEL, Z ORRZIIHEIE
DAL TOBEF S KA L T& A DEERR
(3850 s) &IZIF—FH L T35,

(2) B&tm

Fig. 813, M&A(d)2930cnTHE(L) D InDER
ML /d=30)IC&k > THRLNT-RBEROKKE
EERLEDDTH D, ZOHIINE, BL%S
K CRABERS I URERI O OREENIED
KBRHEFTETHALZ L2 B, BEB, MIZIZRL
Ty, L /d=15DBEITRRAERISDR
BEEHRTHO8HETHHZ L2 -T2, Fi
g 9%, MERIB0Ccn THERD Tn. KIBEI 505D K
BRI L > THRONRBERERLZDDTH S,
Rz ki, Btk 8K E T TR RBAE
BRUMEHEN S OREEN 020 PREICHRETE
B2 EDbnd, B8, BRE®RUMEETS L,
MERD S O R HEOHBRF A HEEL THBHH

CNRMAROEREM Bl & EBH 5Nz
olclzhEBbhs,

(3) fT&m

Fig. 10i&. #EH30cn THRL TnDERMIT &L
S TRONBREERORKEELERLAELOTH
b. BICI NI, #7381 3 Byfl & T D& Tldbisk
W b D REFBEHH 72 V) BEEICIRI T & TW 525,
TNU LR REBT 5L, MkRD» b DREFED
BHIZEL < 2o T, Fig 11d, HEHB0cnT
MED Tn, KEBRHFB0EOKRBEMICE > THRLN
BRERLIEDDOTHS, HIPLHLNEE DI,
ABRR 1INHETCOHEETIE, RBUBEBIUNE
W6 DREENHHEERMTETHDA, 1T
%3~ bR T, KBMEH» S DREED
HROMRELFTEETY, SHIENLU EORMIEAT
b, KRBEMEBIUMERD S DR # & bR
DEEL IR TS,



BT EAFHRRE, 82958, FA 64, Vol.29-B, Mar.1994

146
LENGTH (cm) LENGTH (cm)
4] 2[25 450 675 90'0 ? 225 450 675 990
. hs . . h !
~8 =
E]BllJ__J_J_Jlflj|||||J|[|§}|—I—IlfLJI||—||||||||JJ_|
0o o

(a)Straight pile (Suspending pile, £ =9m, d=30cm)

(b)Straight pile (8 hours after filling pile,
£ =9m, d=30cm)

(c)Straight pile (Suspending plle, Q —9m d=60cm)
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(e)Bottom expansion pile (Suspending pile,
2 =9m, d + =30cm, d 2 =35cm)
LENGTH (cm)

(d)Straight pile (8 hours after filling pile,
2 =9m, d=30cm)

T
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(g)Section loss pile (Suspending pile,
2 =7m, d=30cm, RSL=50%)

(h)Section loss pile (8 hours after filling pile,
2 =7m, d=30cm, RSL=50%)
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(i)Straight pile (|mmed|ately after driving plle),

=7m, d=30cm

(j)Straight pile (3 hours after driving pile,
L =7m, d=30cm)

0 I N Y s I BN ]

(k)Straight pile (5 hours after driving pile,
2 =7m, d=30cm)

(I)Section loss pile (1 hour after driving pile,
¢ =7m, d=30cm, RSL=50%)

T Y 0 A

O I o R B I I

(m)Section lass pile (3 hours after driving pile,
4 =7m, d=30cm, RSL=50%)

(n)Section loss pile (24 hours after driving pile,
2 =7m, d=30cm, RSL=50%)

Fig.12 Results of estimation on cross section of conncrete pile.
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