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Tab. 1 Physical and mechanical parameters of foundation soil layer
iE/ R4k BEFE b
e LRAH M Ak (fn:{) sy —— /MP?E leo.l.o_z Y /kfg*”ﬁ -
1 it 2.20~5.20
2.1 WREFHRE LIRMES  2.00~5.60 413 17.6 1.174 0.76 3.00 13.7 7.4
22 b I g 1 1.20~8.20 30.8 19.0 0.842 0.24 7.85 6.6 26.2
3 MmibIeks + 2.40~6.20 272 19.5 0.747 0.14 12.96 4.6 30.6
4 WA IR B+ 6.50~13.40 32.1 18.4 0.926 0.34 5.92 12.1 21.9
5 MHbIeRy + 5.90~11.10 28.1 19.4 0.772 0.18 10.16 7.0 28.6
6 wmik 2.30~5.20 25.7 20.2 0.667 0.11 15.56 23 33.9
7 b + 9.70~20.10 273 19.7 0.731 0.13 13.94 43 31.2
1.2 LTI EEXFR

fidh sk TR 7 T R s 2 DU XA R AR b, A B 2 1 20 000 t 25 A% kAN . BB SRIAA EK 390 m, T
30 m, i3k AR R 5.2 m, Ak BV YR T AR iR oA —13.8 m, A3k SR AR AR 285 44) , Sk 28l T A A A% &4
R, BOPESS R 01 200@1 300 BEHERE FEAE, HEK 31 m, HETARE N 0 m, [ 4 Sk 90 Bl 5% ; Aobr sk
JEBEE 2 HE 9900@600 # FEHEMTAEAE A 1K IERE, AEK: 15.8 m, METIAR & h—1.2 m; HS R EIERHE &
M EREGEA TN AL B, 526 M ERES 16.0 m, FETIURR 1.0 m; SHELS 14 A SN AT NI GE R e P =X, BAT
FHEAE 70 mm@1 500 £ Q390 SNFIAT, HETERS IR IS MBI A, B EEss SRR AR R 33 mo PIATAT
BT THLELE 2 A K2R 379 m, BUE R TR AR = 5.2 m, BTEUEASSL B A9 254 3.5 m, BUEE R 10.5 m, #R
T GR AR A EL A A AR SR TS 145 HKFZ-X500(300)(AB)@3000, FLARME AR~ 3.82 m, HEIEHRE
$9-30.18 m.,
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Fig. 1 Layout of sensing optical fiber in the pile
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Fig. 2 Measured strain of the pile in different directions
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Fig. 3 Horizontal displacement and settlement of the pile
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Fig. 4 Distribution of bending moment and shear force of the pile
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EPVER D). G Ehds, MARPIARME TR AZ 55 1 7E AR LR AN (L 3 R R A — 3ok, B S8R 13t
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Experimental study of sheet pile wharf based on distributed

optical fiber monitoring technology

HE Ning', MA Guizhen ', HE Bin', ZHANG Zhongliu', WANG Zhangchun', QIAN Yajun', SHAO Hanlin’

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Nanjing CaZor Instruments Co., Ltd., Nanjing 210037, China)

Abstract: The stress and deformation state of the sheet pile wharf is an important factor to evaluate its safe operation.
This paper presents a new distributed optical fiber monitoring technology for stress and deformation of piles based on
the model test, which has been successfully applied to the prototype test of reinforced concrete cast-in-situ piles for
sheet pile wharf. The results show that this method can accurately reflect the distribution of deformation, bending
moment and stress along the pile length during the whole process of harbor basin excavation. It can effectively monitor
and evaluate the operation and construction conditions in time, which can provide safety guarantee and construction
guidance for the continuous stable operation of the sheet pile wharf. This monitoring method can realize the real-time
monitoring for pile structure in full depth and full period of construction, thereby overcoming the shortcomings of
traditional point monitoring methods in terms of resolution and accuracy, which has certain engineering practical

significance.

Key words: sheet pile wharf; distributed optical fiber sensing technology; stress and deformation monitoring; safety

operation
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