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(57) Abstract: A method for ultrasonic detection of bonding
state of a steel pipe and concrete comprises the following
steps: (1) making a compared sample same as the specifica-
tion of a detected object; (2) detecting whether the compared
sample can be used; (3) making a sensitivity curve; (4) car-
rying out detection: using a debugged digital ultrasonic de-
tector to detect bonding state of a detected steel pipe and
concrete, and observing the highest reflection amplitude of
multiple times of interface echoes and the envelope diagram
form of multiple times of interface echoes of the steel pipe
and the concrete; if the highest interface retlection amplitude
is higher than the lower line of the sensitivity curve, judging
that bonding is bad; if the highest interface retlection amp-
litude is lower than or equal to the lower line of the sensitiv -
ity curve, judging that bonding is good; if the highest inter-
face reflection amplitude is larger than or equal to the upper
line of the sensitivity curve, judging that the steel pipe and
the concrete are completely debonded. The method can real-
ize fast, complete and reliable non-destructive detection to
bonding state of steel pipes and concrete on site, realizes fast
and effective evaluation for the bonding state of steel pipes
and concrete in the premise that a steel pipe and concrete
structure is not destroyed, and reduces manual detection in-
tensity.
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Zatil, AE N R HhE N
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I N PR (N>9), WLGERART A TRRE L) N IR AR OB A, e
T RS MZ T AT RBUE Mgk 14k, MA@ REaEA R TS5 T R
BEMNER T4k, Pl R4 Rif: # K TH TR Bk, HE e ez .

7. HRHEBCRIZER 6 A (A0 4T E TR SR AP A iy v, Iy
AT kiR g8 (20 BRSO B SE I, #2758 100mm 4L
RN CRTTIEIN R = S

8. MRHAURIZLNR 6 JT A I¥) B0 VL IE TRl A R A 75 A ¥ 73, FURE
ELE T TR Bt LRI AR R4 B FEAS /N T 400mm.

9. ARHEAURIELR 6 FITIA 1N A TR 1R IR A A A vk, HURRE
FET s PRI ER (4D v b AT AU IS4 A PP S 30 g 8 75 5 77) 5 B0 A T R
GfgEfd, ASPERSRL: LB A LA KT 150mm/Ap, PRICAH AR B PRk
S X IANT 10%.

10, FRIEACRIEESR 6 FT IR IRV Vv LR RS 7 A 1 7y, LAy
ELET: PR IIBCAE S R TE K A T bk s S B s e BR A, AT %
AL E: H ARG 0.5MHz~10 MHz, {32% 4 /0 7F 586 Bl 21 1)
80% VG H N S EME R, JKPERIEIRZEAKRT 1%, EHEMIREAKT 5%,
TS P A KO B A AN T 20, A R T 1) AN AT B da R L
JIUA (RS IR Sk by v SRR A A TR S, R Sk it v RSS2 © 14mm~20mm,
P K 2~5MHz, KGRI 439 DA/ T 30dB: A8 5 BRSK IR 41 A A
5 RPN GEIEAKRT £10%.



WO 2015/018116

HIFERTELIF

Rl
-

]
(R AT R
A RAD)

i

TR Fa

R SR

B
3 i

TEE L SEM R
(ol

.
”\,\‘

l

o
e -

e,

= , ..‘\x S
ij —_ 2 dE‘ "’t‘__ o ﬁ *jé R d- ]:tl E‘I: \\ "\'h
FEASEERTS

""')\v\
x,\‘\- §
S
ey

aoa
g

b RS

&3

1/2

PCT/CN2013/083555



WO 2015/018116 PCT/CN2013/083555

ROy (dB)

H g Era ()

2/2

— REEHE L

coer REEMETE
120 e e
100 -
&0 T — ——
a0 S
40 "
20 i

100

B0

60

40

20

1 2 3 4q il 6 T ] a 10

R miEs=
Kl 2

— REEHE
eee REIEHE T

%
-
_____
-----

b [P b
K3



International application No.

INTERNATIONAL SEARCH REPORT
PCT/CN2013/083555

A. CLASSIFICATION OF SUBJECT MATTER

GOIN 29/04 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1IN 29

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS, VEN, CNTXT, USTXT, EPTXT, GBTXT, CATXT, CNKI, ISI, Google, Baidu: ultrasonic wave, concrete, bond, delaminate,

debond, steel pipe, ultrasound, ultrasonic, supersonic, supersound, sensitivity

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A HUANG, Zhengyu et al., “Research on the Test of Bond Quality between Steel and Concrete 1-10
by Ultrasonic Waves Reflection on Single Surface”, NATURAL SCIENCE JOURNAL OF
XIANGTAN UNIVERSITY, volume 1, number 29, 31 March 2007 (31.03.2007), pages
102-108
A CN 101907606 A (HARBIN INSTITUTE OF TECHNOLOGY SHENZHEN GRADUATE 1-10
SCHOOL), 08 December 2010 (08.12.2010), the whole document
A CN 101021458 A (QINGDAO CONSTRUCTION GROUP CO., LTD.), 22 August 2007 1-10
(22.08.2007), the whole document
A CN 1584585 A (TAIYUAN UNIVERSITY OF TECHNOLOGY), 23 February 2005 1-10
(23.02.2005), the whole document
A US 4255798 A (SCHLUMBERGER TECHNOLOGY CORP.), 10 March 1981 1-10
(10.03.1981), the whole document
A JP 2000221173 A (OHBAYASHI CORP.), 11 August 2000 (11.08.2000), the whole 1-10
document
[] Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person

other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

05 May 2014 (05.05.2014) 15 May 2014 (15.05.2014)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao ZHAOQ, Xiaoyu

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62084132

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2013/083555
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 101907606 A 08 December 2010 None

CN 101021458 A 22 August 2007 None

CN 1584585 A 23 February 2005 CN 100392393 C 04 June 2008

US 4255798 A 10 March 1981 None

JP 2000221173 A 11 August 2000 None

Form PCT/ISA/210 (patent family annex) (July 2009)




[ B B R AR

Efr i 5
PCT/CN2013/083555

FEEATR
GOIN 29/04(2006. 01) i

12 R E PR T F 2 28 (TPC) B R 4 [ [H 28 40 JE RN T PC T M /3 28

B, ArEAUE
T2 B AR BRELSTHR (Br B 2R ARG 2R 5)
GOIN 29

AL AE AR FR AT A 11 B A AR BR B2 STRIK LA A1 AR 2R SRR

5 [ P AG 2% I 28 ) Y oL il P CRUHR PR A 448, RS A U 3R] Clnfse A )
CNABS, VEN, CNTXT, USTXT, EPTXT, GBTXT, CATXT, CNKI, IS, Google, Baidu:
i3

pipe, ultrasound, ultrasonic, supersonic, supersound, sensitivity

{E/&Ej: *ljj/lil\ HE)%\ %%\ %E‘é?&\ i@(

concrete, bond, delaminate, debond, steel

C. AR

K ik BIRCHE, LR, FeHAETE FHZR IR R E R
A B, RS R SR SRR AN — VR R g R R E T AT 1-10
WAE R Z AR R
d H1%, 5 Ho0HH, 20074 38 31H (2007 - 03 - 31),
102-108T
A CN 1019076064 (P& /RVE Tk RERIIBITAER) 20104F 128 08H (2010 - 12 - 08) 1-10
AL
A CN 1010214584 (35S &EFIAT) 20074 8H 22H (2007 - 08 - 22) 1-10
47T
A CN 15845854 (KRBT K%F) 20054F 24 23H (2005 - 02 - 23) 1-10
£
A US 42557984 (SCHLUMBERGER TECHNOLOGY CORP) 19814F 35 10H (1981 - 03 - 10) 1-10
e
A JP 20002211734 (OHBAYASHI CORP) 20004E 87 11H (2000 - 08 - 11) 1-10
£

[ setigecrs mygmisp .

TR FI

w  SIAISCHER A AREL,

ol R RS RS wps TEENE EBRAUE 2 JE /07, 5 AR ARIRAR, (8% TERAR
ey e v R mas B e eh
wp PEBIBRAR 0O SRR 25 A AT KO 5 L U, SR, WEERR AR
wp» TTREXHOR A E KA RSO 1, S e B R A E A B e
B 22 T [ 0 DU RS PRI TSRO PR MRS SRRSO HE, Ml 5 B M S M 6
B Bl il AR A A S o AT, BRI
wor WRIKATE, (7, BRAEA T 3 ATF BN B R
wps A EET B HR i EER T B3R A0 4 e H 4 47 RIS

[ R A 22 S B sE AR R H ER
20144E 58 05H

I Al = 2 5 4

20142 58 15H

TSA/CNH 42 FR AR 25 H ik

R N RAEAN E [E Z AR 4R (ISA/CN)
FR ] b T DR T P e e S
100088 A1 [E

HEEE (86-10)62019451

BT

FiE S0 (86-10) 62084132

#F PCT/ISA/210 (5E271) (20094E7H)




B TR
ATRREFGER PCT/CN2013/083555
For 8] R Wi kG R e
CN 101907606A 20104 124 08H n
CN 101021458A 20074 87 22H T
CN 1584585A 20054 28 23H CN 100392393C 20084 64 04H
Us 4255798A 19814 3H 10H .
JP 2000221173A 20004F 8F 11H I

#F PCT/ISA/210 (FIEEFIMEE) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

