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Abstract The deformation of the large diameter prestressed concrete tubular pile subjected to external forces
is tested on the spot by applying fiber grating sensing technology. Based on test results, the related mechanical
parameters of the large diameter prestressed concrete tubular pile were obtained by an inverse analysis. At
the same time, the epoxide resin at the joint gap has little effect on the mechanical properties of the large
diameter prestressed concrete tubular pile. The reasonable mechanical parameters obtained by the inverse
analysis provide useful data for stress analysis and health monitoring of the large diameter prestressed concrete

tubular pile under various engineering conditions.
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1.1 Bragg X RBFMIRE

Bragg JtMi% BB A NAE RIAHAE R
PAHAR, WACEAARSERESMERR, N
TIZRALT R A SR B R, BTEL, T R R A A
BREERBATIRMRELN ©.

AR ERBEARRFA R ERT AR
AR R ST B ST Bragg Beiotil, SCHLBIMIS
R0 R AR AR A B R AL A (). RS i el
Bragg S B A LU T 3% FHiL

Alp. =-/\3(1 - Pe)-e=K,.-¢€ (1)

A, P ARAHARY, K AWENZLR
B

B (1) A4, 2T obEE AR R 3R R
FRLOE B A BB BAK), T HATEL
Kt Bragg W RBIIMIHMAE T pm BEKFH
#E AMARANERBERNNS, MAARE
BB A A< 2 A B B RO HERS (s B,
HRBER, MABEOBENAER, H—REEE
ERSAAERNRTREN.

ARKEET 1R RS, MARNRBE K. AFE. B
L, EERETNEARKRGERITR TEEKEH
PRI ST 15 R 28, HHE IR AR O R I i3
KA BRBHTINE, BREERRSHMEZEK
KRN ’

e=k-AX (2)

Rep, k AHHLPIHEH, k = 1.0093ue/pm; ¢ K
MAS, FPLA pe; AN ABEKNEE, HBMH
pm. FEEATBESHNEZRXFZAXNHAXRY
%: R =099603, HiBAEATMMAHRE, AL
RSB PR BE X R

1.2 X¥EEHLE M
1.2.1 KE#HMJIJUATR

B AEH A BIKEN 43.0m, Hk 2.0 m, f
mA I HKEHN 4.0m AT, KWNA 1.0mH 4.0m

KeE®, EAEdNLafsEtE—&, gLaH
HEMIEM RS, WRAL T EdmEEENN
REAZMBoARL (B 2, B 3). MAmEd TN
SR MRAREHNERRN RS (FBG, Si425 swept
laser interrogator) ML BMRE. B XHE/PMZ
JER mm KR,

K2 KEHLEYAT G E

A3 TRPEERERRL

1.2.2 PR E

B REETRTFN 43.0m & 8B
F|7E 0.5m, 3§ 24 cm, [BI}F 4.0 m KK IR L, #
LRBEE N IBEE 1.0m, HERERE — 13X
PR 2.0m, KA 1(a) iR, KEWKOABELT, &£
HIEERKES A E 4 £WL, WA 1(b) B,
BEMZHETHEREH A ERBRE, 4 £WE
HAME 76 MEAERE, BIMEREHT THRS.
ZERFREOBAITMELS ROEW, 71 5WE
W EF R E T BNE B RME L R AR

LR R i 1.0 m f9H75 FTRE T Fr TR
FEAEMHRETS, WE 4 R, THREES514:
1.0cm, 1.8cm, 2.5cm % 3 fFH. XEEWLIFKBE 3
MIATEEBRBOEY, REREX (2) #HTR
e, BHEMN LK.
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f=c¢- lo/R (3)
v=_0-z (4)
A, 0 R¥M, B radj e BNE I, BER

RIBFSCCE, AL m; v BHH, Bf: m;RE
A REPHESRGES, B o W TEKE
¥, REXEHAR 055, |, HFEFIITHEE
B4 4.0m.

HAE 1 SMERATIHRLS £HEAK 3) f1k (4)
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EwiRA, ERBEAE S E8ES Hn vl LR e
SAHIR .

WA HEE R, BHAEHGBA I ERES
¥oh: BMHEE E =50~ 60GPa, A p =02~
0.25. B RMERGREN S HHTHE (1)
ME 1 LAY B3BEEBRBESMTREIKA
B2 EREREMBR LS BTN NESH
FE—-ENER.

1 ERSATHENHENESHER

B H¥EBH
AR /GPa B
aE 40 0.2
P-4 50~65 0.2~0.25

*RBRIHRSE (REL LW (GB50010-2002) ) [7)
3 & it

B MR N R RS, B E
UTEie: i Srags HAMEBRERATUA XK
WA TR TREONE. B840 EMExTE
MERBEEMEERBD, EREREHI%HE
ESHA AT LI ZRE. RASESHEEIHEE AN
FEBHKERGRE T EHESECH: HHER
E =50 ~ 60 GPa, JAM L p = 0.2 ~ 0.25. RRIEH

e e e e e e e

(L% 37 R)
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SER, WERGE R KRS HEBERYREHRE.

(2) R E R KBRS WS REXREEUNY
83, WAKERMEEBEEATES /D, KBKE
TR/MERY, XEHHK.

(3) W& H AR/ NAKEE, 4RSS FRREA
AMBEH B HBRERKE, HEEBIEKE
XN ENESRE, B NEARESHEK
GRSt X R

$ £ X K

1 Odgard Anders, Bridges David G, Rostam Steen. Design of
the storebelt railway tunnel. Tunnelling and Undergroud
Space Technology, 1994, 19(3): 293~307

2 Eisenstein ZD. Large undersea tunnels and the progress of
tunneling technology. Tunnelling and Underground Space
Technology, 1994, 9(3): 283~292

BERONEERSEIUERKERELFBRAER
TR RIS TR Bt T KR

$ £ X W

1 TRER IH KAEREERARLAE. EIHEAS5EHE, 2001,
5~6: 55~65 (Ding Handong, Wang Lin. Investigation on
the application of big pipe pile. Harbor Technology & En-
gineering, 2001, 5~6: 55~66(in Chinese))

2 YPE. KEREREBNTETONAE BIERASER,
2001, 5~6: 66~68 (Liu Pengfei. Big pipe pile was applied
at seaport engineering in Chinese. Harbor Technology &
Engineering, 2001, 5~6: 66~88(in Chinese))

3 BILER. RAAMERBEREAGHEMTHNALR HEE
HFAR, 2004, 23(6): 5~7(Zhao Shanquan. New progress
of fiber grating sensing technology in large scale struc-
ture monitoring. Journal of Transduce:- Technology, 2004,
23(£): 5~7(in Chines~))

4 B, B4H. Brage SEAMSRIAMBAR. REHET
/. 2002, 10(1): 79~82{Tang Wei, Shi Yikai. Optical fiber
brage srating sensing technology. Optics and Precision En-
gineering, 2002, 10(1): 79~83(in Chinese))

5 Li M, Zeng N, Shi CZ, et al. Fiber Bragg grating dis-
tributed strain sensing: an adaptive simulated annealing al-
gorithm approach. Optics & Laser Technology, 2005, 37(7):
454~457

6 XL, B Patran MAATTBME. dL5: PEKAKEE
MR, 2003

7T PEARKNERRE. BELLSHRTHE (GB 50010-
2002), Jb: PEEF T HARME, 2002

P e e T e e N e e e

3 Kitamura Akira. Technical development for the seikan tun-
nel. Tunnelling and Undergroud Space Technology, 1986,
1(3/4): 341~349

4 BFEW, BHE KRS WS R 5N RN
B, HEESTESE, 2003, 220% 1): 2132~2137(Yang
Jialing, Qiu Xiangbo, Chen Weizhong, et al. Subsea tun-
nel through channel and its minimum rock cover. Chinese
Journal of Rock Mechanics and Engineering, 2003, 22(z1):
2132~2137(in Chineses))

5 B/, WATFE REFRRELBKSRARL. HESE
BR, 2005, 27(2): 33~35(Deng Ying’er, Xie Heping, et al.
Gas flows in micro-scale pore of low permeability porous
media. Mechanics in Engineering, 2005, 27(2): 33~35(in
Chineses)) )

6 ERBFE, K4%, b RERKROTARMETRNA. A6 h%
5T#E%4, 2004, 23(7): 1150~1153 (Wang Jianxiu, Zhu
Hehua, Ye Weimin. Forward and inverse analyses of water
flow into tunnels. Chinese Journal of Rock Mechanics and
Engineering, 23(7): 1150~1153 (in Chinese))

7 MEW. KTARBHE. oy ARZEHRY, 1984, 65~68



