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Fig.1 Test model for the detection of the

ultrasonic pulse echo method
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Fig.2 Three kinds of samples
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Fig.3 Layout of measuring points
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Fig.4 Line chart of average values of n times of

amplitude of six measuring points of sample I
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Fig.5 Line chart of average values of n times of

amplitude of six measuring points of sample II1
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Tab.1 The characteristic values of test results

of different interfaces of each sample

ulfE A BH RAME O BORE WE R

B 25.72 0 27.12 26.52  0.431
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o R 46.76  47.73  47.25 0.317
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Fig.6 Comparison chart of average values of acoustic

parameters between air and water interface of sample I
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Fig.7 Comparison chart of average values of acoustic

parameters between sand detective and good bonding

interface of sample II
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Fig.8 Comparison chart of average values of acoustic
acoustic parameters between good bonding interface and
interface without waterproof bonding layer of sample III
WLZZ P 8 () , AN Af i 30T iy 53 T 75 I L 4
VT, TCRLEE AT A s WLEE R 8 () , Al LA iR 45 B4



%530

BB, A5 AR T e )2 G i 5l 82 R P 90 TG 5 A T B R T 5 59

1) S THT 22 5000 55001 232 448 LU TG Bl 7K RS 45 )23 i 35l
R AR A B R WL K] 8 (b)), AT LAWY
B RS R0 S TE BR A 00 A5 A D e
Lt TG B KRG 46 2 1 1 -

i L R IR EE A R RS OL T N [FRG 45
SRR P A R e R B R, R R S AR
DA RAE W 5 TR B o 00 1% 1 3 A ¢, AN [] A I
RN R R DA R — A (Bt A B 0 R
ARG, A U A Ak L A 2 DR AT A o i
R =2 1] 1) 22 S ke PR3 AN [] %) Rt 445 L T
2.5 AmMmEHmAET KRG

T B v A (R ST O T R /N Z TR Y R]
L 7 ] — R v X T v 2 2 55 0 T AR
D, Fg U ol g 700 SAL TR S0 7 0 R A 0 3 T 3 R R
AR R AP R B+ TV 155 LR AR
A7 090 A A N, A ) P 38 4% S S R (1-3 1 1-5
1-7 19 1-11) . #3115 T 04 50 A 48 2, BB
B IR BE - — 25 SO R S s AR 0 iR T
(5 AN W0 JFS TR AR AL B v R R AIIR R
G R B X IR T IR G
S T4 e W (T THRLT 24 e i A BN+~ s (1= 17 8
BRIG A N FIREE - — TV i, K
G3%F BT L S 80 — s, R T WSS K IR
SIS, AR YD 1 T R R A AT T B
TS . 4 Fl FLET 5 00 00 56 45 R L3R 2.

®2 4MAEKKLE RISEE

Tab.2 The characteristic values of test results of four
kinds of interface

FoMA BoRME WMH bRifE2E 95% W EEE M

i /B /dB /dB  /dB E{EIX i)

K45 B4 79.06  81.66  80.07 0.976 78.86 ~81.28
255, 81.46 84.22 82.32 1.160 80.88 ~83.76
Wyb4 79.82 83.14  80.92 1.300 79.31 ~82.53
T+ 81.03 84.18 82.49 1.187 81.02 ~83.96
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Fig.9 Comparison chart of amplitude of four kinds
of interface of sample II
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Research on the Ultrasonic Non-destructive Test Technology of Bonding Strength

for the Steel Bridge Deck Pavement Layer

LYU Pengmin, WU Yuwen, SONG Nianbo

(Key Laboratory of Road Construction Technology and Equipment of Ministry of Education, Chang’ an University, Xi’ an
710064, China)

Abstract; Based on the ultrasonic theory, the ultrasonic reflection method was suggested in the paper as non-
destructive testing for steel bridge deck pavement layer bonding strength. According to five kinds of common
interfaces in practical engineering, three types of related samples were made, and many detection tests were
done by using the ZBL-520 non-metallic ultrasound instrument. By studying the waveform and acoustic param-
eters of each interface, it was found that the amplitude value could be used as the physical quantity to detect
the bonding strength. Finally, the comparative experiments of loss and lossless interfaces were carried out on
the same sample. The test results indicated that there were different degrees of differences in the amplitude of
each interface, and the good bonding interface’ s relative amplitude value was the smallest. The quality of
bond layer of a part or the total of a bridge could be judged by the average value of a large number of measured
point data.

Key words: steel bridge deck; pavement layer; bonding strength; ultrasonic wave reflection; non destructive

test



