& 3 5 w &
38 HEHE 21 M JOURNAL OF VIBRATION AND SHOCK Vol. 38 No.21 2019

o

HSE LB 1255 5L A £ R T IR R T RAR VAR )5 5

OB, AEE
(LHESSmAE: WA A TR, Lt 200240)

O WASIREE M — R EILEH , HAERTE SSHPURE R PR 0T T A R, R R TR
DU R IE S AR TR i Tl T 22 DL AR RE AT IR A, it T B 5 B 548 N A TR (R 2 B ) TR 6+ M 25 IR R, 5% T
SRR EE NI EE IR T SRR . B B TR BE A A S5 A I SRR AT o) R, 6 T S I A R AR B B A R R
S5 G WSTIREE LA A A A SRR, 22— R R SR PRI vk o B SE TR AR T G I B AR R SR
BT B Ty s 48 i 2 JR B I e [l 25 AR RIS S B o T SRR BT HE b o o0 ot 2 VB2 8 1) B TN ) A
FEI T AN Iw) it 25 J2 B A B TR, sy T s JE 5 i R e B R R RN DG R o AR UE 7 W AR DR P JE AN ST TR B 1
B AR R AIE N R, TR TR AL R0 Es R, A )R KT 0,50 em [ X8 A G IX 45 1) 20%
Jiizs B A P e PEAL R R SR A R BLA S 1 042.5 em’ o AT RAIACH 8% MO TE 3R X T R S U S 1R Ab & A=
WA E A, JFE I TR A A 73X, iRz S e R v B A Rk o

KR WNAIREE LA A L5 N RE = FHE =A% IR s JEL B 5 i S 2 IR T AR

hmES %S, TH212;TH213.3 THARERG: A DOI:10. 13465/j. cnki. jvs. 2019.21. 021

A scanning imaging evaluation method for grouting effect of a steel shell

concrete tube joint structure

TANG Yin, CHE Ailan
(School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: As a new type structure, steel shell concrete has remarkable advantages in seepage prevention, seismic
resistance, quality control and so on. It has been successfully applied in civil engineering, such as, large immersed tube
tunnel. Due to causes of construction technology and material performance, there are different degrees of concrete filling-
incompletion in construction to affect strength, stiffness and load-bearing capacity of a structure. Aiming at evaluation
problems of grouting effect of steel shell concrete tube joint structure, based on propagation characteristics of elastic wave
in layered medium, combined with characteristics of steel shell concrete tube joint structure, a scanning imaging rapid
evaluation method was proposed. Firstly, the basic principle, acquisition process and imaging method for the scanning
imaging method were described in detail to take two parameters including filling-incompletion thickness and continuous
filling-incompletion volume as evaluation indexes for grouting effect. Aiming at the quantitative evaluation problem of
filling-incompletion thickness, model tests for different filling-incompletion thickness were conducted to establish the
relation between filling-incompletion thickness and response energy amplification coefficient. Model tests were conducted
to verify the adaptability and effectiveness of the proposed method applied in Shenzhen-Zhongshan bridge steel shell
concrete tube joint immersed tunnel project. The test results showed that the area with filling-incompletion thickness being
greater than 0.50 c¢m occupies 20% of the detection area, and it is mainly concentrated at combined components; the
maximum continuous filling-incompletion volume reaches 1 042.5 em’; so, the usual grouting form is easy to cause
problems of filling-incompletion at combined components; the effectiveness of the proposed method for evaluating grouting
effect is verified through presetting defects.

Key words: steel shell concrete tube joint structure; response energy; scanning 3-D imaging; filling-incompletion

thickness; continuous filling-incompletion volume ; grouting effect
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Fig.1 Diagram of composite structure
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Fig.2 Elastic wave propagation in composite structure

ST R WA R 2 B P W A R R OF 5 1B
FeiRbBE TG AT AT, 4R —Fh 2R T AL S A5 4
RFHER R RS . %R G T BERE 200 R4 =
A DI , 8 Sl I 07 B A5 R, SE A
[Fi) DX SR B 60 2 S A B[] I ) 2% 20 5 45
PR DL FA, S BRSO A Fl DR 4
1.3 ETARFMHRHNAERGRE

K3 N TSGR R R R 5
0 DX SRR 2 SR B RN AR 3] 3 B 2214 4 B
JC, ANE 4 FR , RS2 A SR AR 2 T — A A LT,
R % M A0 1 H I B 9] SR 3 B, B B R/
P BATTR R/ — 2 B N K o, 9T b, K AR T
FITT v} 38 [A) PR B e, 05 B 51 5 D7 1] 3 (8] B K
dyo VR Fh R S AL T LT A MU IS UK
BN UL BB A P A QR U A A R R, S
IR WK P K6 0 45 [+ 422 Wi, B0 4 A6 10k 45 ) ~F-
PUEAENZI R S A POEAR B I R S e
POt A Or EAR R . SR H AR B Ok g e
MZORE . 58— TR R R 5, B sk &

RGO A HIT, 45 25 00 1R R 58 Jdls D 42
e, 1 T AT LR R R 37 4 S 0 s

e s w—— —
= e
D s S & S T H
R H i i )
e e IO >
»_ v vy v v ¥ Y ﬁ&iﬁj
= > — Y
* ?’ - WEE |
. PR a ,L{,,i‘w £y e e
’ - 1 T LA )
— B REEZ mexac

K3 JETHA MR AR R R 5
Fig.3 Scanning imaging system based on the characteristic of

composite structure
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Fig.4 Scanning data collection
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Fig.5 Diagram of model experiment
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Fig.7 Waveform example of three cases
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