ML K%V Sep. 1999
Joumnal of Zhengzhou University of Technology Yol.20 No.3

199 F 9 B
BnE T3l

LEHS 1007 - 6492(1999)03 — 0035 — 4
BEERUEERENEMNEZS SN

7O E OB R o#, X
(1.KEBTAEHATRE, LT X 160M4; 2. EFAKH B R 8K AE 2 RE, PR BMH
450003)

M OE HAANTREAALRSIG AEEAEFFRAL LA TR M 2aA LR, BAEEh
A rf AL RFLEURTES BFEEAIMERI LS TREEHG LA A BHELE
BoMAE EREARBALEZL5AANTR AAARELBESHF T EAHLGEE
AEBEAGRRERFE AR HEPRBOER BANH e T b & Tt Al A4
GHRABEANMEL ik WMERRRBANEARTEIAAAEN, A ARG LA RBFFE T4,
" ETHER B, ARG SRN T AR E ARG ERAT SN, SRR AN, R
FHEEASHALFETHTL ARABBALR.

KR B BN, iS5 WME4RH

HESHES: TBSIT; TU 4T3 TRUFIAE: A

AAT, AAEA ERAAER(d20.6 m)E
EHERC R A—MERERNTE. —B1HE
SN MREARSESAESR R T R
Loipant, BE RS E MR RES LR
T, 75 Bkl TR+ BRPERT 8 ¥ I ROk
HEA MG SBAERREEREE, AR
R/ EREE 5 BB S EE A R
B R (B e R M A B AR ME
MR EMFERGOEES, R EREELN—1F
Sy B AR P A 5 £ MA R B A E
s A -EM BRI H A CH M
TERGHBABENNES S AN ERK
M, SEELEGA G ER BHH S KEERH
BT - ETMEERR R R, I
ELACHEAR P S 591 R 0 o TR L A ]k b
Y I FE 26 AR R R, RS R B ARV
1 b R L BT EEAE R A PR

1 BERNEBEEXESH

1.1 HEMAEEEBESH
i SR B FFA SR E R RIS
FBEE & LERBEARV, FE £ kA

WA EHE:1999 - 01 - 15; 41T A #3: 1999 - 4 - 27

ST E K AER AR AR R4 TR H (519610}

ABESE, i=1,2,3, - n) EXEHQEEHKE
NOEE o M—ABE s AR, B3
*f:ﬁ.;leﬁ[z,al

T:i§&6~zm_w. (1
MFHEN o FFESNE 1 2(n-1) KL
Pi?dgEEgE_ulzl-u, (2)

He, ?d =€-t_.qln- 1)5,‘:/~/'71;
?u = é‘+ tl_a,q(n - 1)55/*«’/71 .
A AMBEENA S MBE, s, vEF &R
MBI T E 1 - a(c BERO.05) BB
F A Ea Fegt, LR B OB,
1.2 HAFENRBEESH
F#E, O EE LSRN T 2%
(n-1)87
0‘2
MFHEN o FIESNE A, AL E
PiSsP<d <8 t=1-a, (4)
H,
St o= (n - 1D8H/Ay; St = (n - )S¥Ay

2 = -«Xz(n—l). (3)

Ay = x?,a(n -1); Az = X%-a/z(” -1,

TEEE M H B966-) B @A HS A ESLKET Lo BRIRN, TENSSERERTRE

FoR: ST SR BT EE.



36 BT W ko % R

- a HETKT A d;r o< 55" MR AVEE
[x[a].
1.3 BEARASXENMS

BRI R SHESE L BGH) i RIRA A B
R £ - 28, Ve il OB X R LR A
Ho:RE RS, L RS flo AR S
FrigolE. 4%y HEEA frRaslad, Bri3 8im ey
BRS¢ 3 7 S, RREAANBE BT, R
EIENBREART -« TRHRERESEMES
FRATT L fE 2 e i B S AN W B (e — 16
el LA R & L. R A R R
Al d A R 3 TR AR €0, S S AT
nor R a3 BR 4 DX E] L 72 A DX [B] B R
RIIREE T R AR,
[ (%i8] MXE Ep<é<éo,
MM [a] fu<é<in, [V X8 E< .
HeAr 8y =8, - 25: 1dn=§-2860=6,-25;

) EMSREEHSH

HemE MENRERRE A EGRNRE+
TR TEAWEE. B HEAEM S
EE i d:ohe - 9t

U= i/ % RE
FENRE L MR R A AR R TS
EG . HARMIEEIEE A

V=, E
PRl LRy 3 REEEE VRRB R,
I B W G R AR

E> &,

o (o) I () ps (2]
R =i ) s L) e ()
‘ux_,'T](x""]) yx,,;g(«ﬁ) yv.r;_g(f )
(5)

B A AR SRR R A
BT 64 CHRE - 8 1) B AR A A M R A
i &t A

7= (n)na, (6)
Her,
O m, <, (=10,2.3.
W AT 2 3 5 O T
Y=ng-R (7
H,

?: ()'l,ﬂ)lx.%’)»lj = \;/I(Tl'l,ﬂf,/)

1999 -

A SRS R R LR
FEHGE.

MR c(URAH IR MR T 7R
MBEE LR — T SRR R
T QIR Rl B B R B VINCR B ] < Ry i3
S W8) . (9, (10).

@ 8= dn!
e (8) = {1+ 06 - 50/(80 - &) Ld < &< &)
V I = &y
(8)
0 (&< &n)

14 (8= ) (8 - &)

(%0 < & = )

e T e e -t (< i)
0 (£= &)

(9)
1 (2 < 2y

g (8) = {1- (&= £)/AEm - &) (B < & < dm).

] (§z &

(10)
3 KO ESH

3.1 BEXREREHEER

—id b, B 11.0 m, BETR 800 mm, e BE +
M €20, @ HE AR &R LIFIF 550 mm.
TEFEEET 0.2 m fl 4.6 m LI B K | HIFHE
0, HgeEs | ™ R AE A CTS - 25 1
e 4 s B W R R ACE R ik 2R
[B]HE 400 mm. frBET , A2 5 B Ry 1 & £
B BIE200 V1.5 X 15 dB. R 1.2 fi+h
) F % TR

Vo = 4.55] km/s,

Vs = 4,123 km/s,

fo = 26,534 ktiz,

fin = 18.442 kHz,

Vip = 4.374 kmv/'s,

fin = 23,175 kHz,

Ay = 2.854, A = 2.529, Ay = 2.071.
HBCERH M RRA 7= (1/3,1/3,173)0,
AR BRSO RE M SR
WM e AETIER S MBS
A RIS R AT, WE 1
*®1 BEEREAMMNEIT
V& /m 0.2 4.6 5.0 6.6 10.2

e N I I i [

R [ A ] Il
e N N | I [

BEE LI VA TR A L3 T 0 X ]



FIW B OBY BRESINEREAORME S 37
A (ka/s) ¥ /w2 RRTHBR/A “¥r ‘- “E"
3564455535 15 25 35 45 15253545 0 0.5 0 0.51 0 0.5 1
o =gy o ™Y 0 [TTTETY 0 T T 0 TR R i A
’..
&2 2 2 2 2 2
ﬁ4- 4 H ] | L 4 4 4
» hy
o6 [} § i} [} 3
MBL 8 8 8 8 8
i
/w10 b 10 J 0l @ 10 10 10
I M v I
I 1 —_(
12 lﬂlﬂ i2 v d 12 12 12 1 12

B1ABRO2mdt B 284 emb, B 35T

Bl fRa#stMsLoERERTa

S0mit. P17 SEG6mAL, B2 EE10.2 AL,

i -l AR R R PR BTG

WHSER, &2,
%2 FRANEENMERHNESITHER
HE  {iB/m HHER Y i
T 02 (03B.0.333,0.3) £
P ;— 4.6 (0.387,0.387,0.225) —M@
5.0 (0.791,0.209,0.000)  #
;—%3 6.6 (0.791,0.200,0.000) &
0.2 (0.672,0.328,0.000) %
HE i B/ m AR Y T4
0.2 (0.%0,0.300,0.40) £
2= (0.4, 4.6 (0.458,0.343,0.199) ¥
5.0 (0.834,0.166,0.000)  f#F
0.3.0.3 ¢ ¢ (0.834,0.166,0.000)
0.2 (0.732,0.268,0.000) I
RE  fiB/m WHER ¥ e
0.2 (0.400,0,300,0.300)
sty 46 (0.343,0.458,0. 199) -4
) 5.0 (0.834,0.166,0.0000
04030 o6 (0.834.0.166,0.0000 4
_ 0.2 (0.732.0.268,0.000)  4F
HE  {E/m FHERY iy
- 0.2 (0.379,0.337.0.284) #
xoiga, 46 (03430450199 —#
) 5.0 (0.834.0.166,0.000) ¥
0.30.8 ¢ (0.834,0.166,0,000)
10,2 (0.732,0.268.0.000) ¥

3.2 HREESH

HEAE AR RV FIE AR
BB A, IR AR B R O
T, F $ 25 Bk AN B 00 %

0.2 b E AR EAER B T R MR L
FHR. AL BER B RICE XA
LSRR T, R EBFRREELX,
AR E D FEEEREMRENR, A
HERGE—R EEEFARRIEENE. M
WAREHANTEEHEEEMEM, MR
RRE £ WG, R R IR RS
B E R BB x = (1/3,173.173).

MHLE Bl RE LGRS R E
A R B R A AL (H SRS A RO A B
R, 4 e 5 B (T RE R o S — 1 2 R A
SREBETL, XM RS ST
HoR—- M. (BB R RS TR
FRIOEATEANENE SEEFEHE T
JINE SR AT K RIBRBG i/ R R B 4R
R P AR ARX T &, AR AR RSN
TEE 1 B B BE B 4 R 1X AR P X R INR
B NS R

¥ LRG0, E ARG AR ik
VER G Eat, B E R R LA

(1) B FHRRHTR A EE, FIH#
LEETR A MR R IR O E R E
BRI B TE & = (1/3,1/3,1/3).

(2) TIBTE 2 BRI, A A TIL BE 1 R B AT Ak
1R S PE AR L AEE L MR R /) B BR B
SELE /DN, PR B ) S TR A
AEREXRAREEMERE WEAFP. 4.6 m
i, % r=(0.4,0.3,0. 308, FREHRE N RX
FERT LA TR R A AT I EHF B A E AL E
B, I T WA

(3) A MRS ARAY UL T LR EE
O BB ARG,



38 EC I R

4 HHRIEF

AR E, d FE SN R

FER:
(0 & 8 SUBSEeuaEmgase ] s

HRLBANBSBEHEYEMNRELEELRERN oA HETREAR(C) AR ST ERM LB .

EIEAVE — IR, TR R 5 R A 1996.617 - 621 o

TR HE 2% 8572 Y 81— TR L B SR — [2] M JHEI (M) A HEZERED K,

EHRBRME HARFEE A SRR L

Mgt T B RN SO RREE RS T MR R
.1 .

ok PR, POy THRRE AL P01y geppg oy st w0, Rabb 42

- ﬂi%a ﬁ'ﬁ%ﬁbﬁﬁ.%fﬁ,iﬁﬁﬁ%ﬁﬂ? A RRRE L1983

FIE TR B R R A B AT 1 R AR [5] TESSFE.EMESERENAIM]. LF: Ry
H A R4, 1986,

Fuzzy Synthetic Analysis for the Detection of Pile Foundation's Quality
by Means of Ultrasonic Wave

YUAN Qun', LI Bin®, GENG Ye?, WANG Hai — ming’

11 Department of Civil Engineering, Dalian University of Technolagy , Dalian 116024, China; 2. Institute of Hydraulic Research, YRCC,
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Abstract ; Pile foundation is widely used owing to its high bearing capacity and good resistance to earthquake. But, as
embedded construction, its quality can’ t be controlled efficiently and as a result of poor quality of piles project fail-
ures wecurred oceasionally . Therefore defects in piles must be ascertained for project’s safety and durability, In avail-
able test methods by ultrasonic wave, it is not considered vet that defects in varying degrees affect the ultrasonic wave
veloeity . frequency and amplitude of vibration, and corresponding methods in detecting defects are rather too sweep-
ing. For this reason, the confidence intervals of expected values and variances in ultrasonic parameters are calculated
by sampling distdbution theorem in this paper. And then the ultrasonic parameter attaching finctions of “well” ar
“general” or “poor” grade are given.and the quality of piles tested by ultrasonic wave is analyzed by means of fuzzy
synthesis judgement, Analyses show that the fuzzy synthesis judgement method can make full use of information of ul-

trasonic wave 1o deteet accurately pile defects.

Key wonds: pik foundation; ultrasonic wave; sample distribution; fuzzy synthetic judgement



