54055 11 (OTI S A S D S 14 Vol.40 No.1
20204F 2 / Journal of Disaster Prevention and Mitigation Engineering Feb. 2020

DOT:10.13409/j.cnki.jdpme.2020.01.002

RE 7 J5 5138 75 3 5 15 30 6 5 o S R 5

MEE", KRT', ALXX", F&E

(1R RER ) TREEIA RN GE, &R M 5106635 2. REIR 2% AR TR 22, K 300384 ;
3. TP R AN TR SRR BE , Wil 77 315211)

WE: AT =4k shmib , F 80k K LB R 0902 A AR 4 (GMSP 4k ) it & — e PR AT A &4, 3 B ) Bk
15 ) 7 ARBAT WAL AT 5 A A A AR 5 P AT B B A AT R R, 4 S RiE 3 F LOVE 7 2 & 4 7 % ST.
Venant R 22 , e F AR 2 K ik R4 A2 GMSP AR i S AR 55 40 3k B 40 s 09 S 4 ik 45 AR 1 09 4 46 ok ik 32 36 3 ST AR
AR ATET AR R A 30 9 Fo X ARAR B 3RS R K B 5 OF 2T L X B b5 28 e AR AL 4 ST Ok ik R AT AT
Yol A 43 A TF 45 % - GMSP 4k 2 80 5T R A AR 2 3 AR il 5 ST P 4R s 49 329 82 AL 3 ook ik b5 AL SRl ok ad
o T AR T S O A, AU GMSP b T AR M S AT AR TR Ay RS AR B, 5T 25 A 4% b af 22 35t SE Ak
A, AT AR B ik AT A SR, AL AE K SRR B AR T A M AT F)E

KSR RGO L 5 DB EOE 5 B S S R AR AR SR S 5 DR B T AR R

FESES: TU443  XEFRIARE: A XEHS: 1672-2132(2020)01-0009-09

Behaviour of the Wave Velocity during Low-strain Integrity Test for
Grouting Micro-steel-pipe Pile

HE Zhongyi', ZHU Peining', ZHOU Yadong®, QI Changguang’
(1. Guangdong Tianxin Electric Power Engineering Testing Co., Ltd., Guangzhou 510663, China;
2. School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China;
3. Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China)

Abstract: A motion equation of stress reflection wave, based on three-dimensional wave theory, was
proposed in this paper to provide insight into the low-strain integrity behaviour of grouting Micro-steel-
pipe with large slenderness ratio which satisfy the one-dimensional elastic member condition. This
new analytical solution can be used to calculate the propagation velocity of the reflected waves in the
composite cementation composed of the cement grouting and steel tube in GMSP pile. This analytical
solutions have advantage of previous research results in dynamic response of materials to strong im-
pact loads, which combines with the LOVE equation of material kinematics and the ST. Venant prin-
ciple of elasticity. Three low-strain reflected wave tests for nine piles under different geological condi-
tions have been conducted to examine the behaviour of low-strain integrity of GMSP pile. And then,

the analytical solution were validated against field tests, with good agreement obtained. Following
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conclusions are drawn: (i) the integrity of GMSP pile can be tested by low-strain integrity test; (ii)

the calculated wave velocity by this new analytical solution proposed in this paper coincides with mea-

sured wave velocity, which proved that it is relatively reliable and accurate. It is suggested that, in the

detection of engineering piles by the low-strain integrity test, the wave velocity can be calculated first-

ly through this new analytical solution. And, this new analytical solution, can provide guidance for

low-strain integrity test of GMSP pile, which can determine and analyze the length, defect location

and then estimate the integrity of GMSP pile.

Keywords: cement paste grouting micro-steel-pipe pile; wave theory; pile integrity; low-strain wave

method; Theoretical calculation model of wave velocity
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Table 1 The wave velocity of low-strain reflection wave by measuring and calculating
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