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Fig. 1  Principle of distributed optical fiber sensing technology
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Tab.1 Strain measured data from calibration tests ne
PP A/ mm 2 4 6 8 10 12 14 15
0 m AbII{F 2769 5527 8 269 10 904 13 812 16 649 19 380 20 742
0.1 m ZbW{E 2772 5517 8 253 10911 13 803 16 635 19 366 20 729
0.9 mm 0.2 m ZbU{E 2787 5518 8 266 10 920 13 807 16 650 19 367 20 731
5 5 0.3 m ZbI{E 2774 5525 8 271 10 907 13 828 16 650 19 375 20 747
g8 1 0.4 m ZbIIME 2 766 5530 8 266 10 905 13 817 16 660 19 381 20 744
VN 0.5 m ZbIME 2770 5515 8272 10 927 13 802 16 657 19 358 20 746
0.6 m ZbIIfE 2782 5522 8 253 10 904 13 821 16 650 19 365 20 722
0.7 m ZbI{E 2763 5530 8 274 10 929 13 816 16 640 19 368 20 748
S 1E 2773 5523 8 265 10 913 13 813 16 649 19 370 20 739
0 m ZbIU{H 2773 5542 8 252 10 857 13 822 16 593 19 388 20 746
0.1 m AZbI{E 2767 5556 8 271 10 857 13 829 16 587 19 396 20 752
. oamQWﬁ 2 769 5 544 8 256 10 866 13 839 16 593 19 389 20 759
RO 1 e 2 03m%®ﬁ 2761 5535 8 265 10 879 13 829 16 618 19 393 20 755
GRS 2 AL 0.4 nl&t@wﬂa 2768 5559 8 250 10 856 13 825 16 597 19 388 20 744
ek 0.5 m AZbi{E 2775 5559 8 255 10 866 13 831 16 588 19 408 20 742
0.6 m AZb{E 2 760 5 549 8 257 10 873 13 826 16 602 19 388 20 746
0.7 m AZb{E 2 760 5 564 8 266 10 879 13 816 16 590 19 391 20 751
FHE 2767 55 51 8 259 10 867 13 827 16 596 19 393 20 749
0 m AbII{F 1 682 3539 5128 7015 8 375 9 966 11 435 13 988
0.1 m ZbU{E 1678 3509 5124 7 007 8 367 9 945 11 454 14 000
6 mm f& 0.2 m ZbU{E 1688 3516 5155 6 995 8 361 9 946 11 443 14 003
T 0.3 m ZbU{E 1 681 3 508 5130 7 006 8 391 9 963 11 436 14 016
P 0.4 m ZbI{H 1691 3521 5128 7014 8 377 9 961 11 431 13 995
- 0.5 m AZb{E 1 690 3521 5156 7 006 8 381 9 974 11 450 14 012
s 0.6 m ZbIIME 1 687 3532 5157 6 997 8 371 9 948 11 434 14 003
0.7 m ZbI{E 1703 3528 5126 7019 8 383 9977 11 444 14 005
X 1 688 3522 5138 7 007 8 376 9 960 11 441 14 003
F2 TR EBAS LG EIES T
Tab.2 Satistics of measured data from calibration tests
P PR/ mm 2 4 6 8 10 12 14 15
T TATXS BN AR e 2 857 5714 8 571 11 429 14 286 17 143 20 000 21 429
0.9 mm & 3 ik FH/ pe 2773 5533 8 276 10 961 13 840 16 648 19 368 20 749
BOtET PRE (%) 3.0 3.2 3.4 4.1 3.1 2.9 3.2 3.2
2mmfe 3 HIRE T/ pe 2767 5534 8 277 10 957 13 810 16 640 19 388 20 751
BOtET PR (%) 3.2 3.1 3.4 4.1 3.3 2.9 3.1 3.2
6 mmf& 3 AT/ pe 1690 3523 5140 7 007 8 377 9 962 11 443 14 002

BOGET WE/ % 40.8 38.3 40.0 38.7 41.4 41.9 42.8 34.7
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Fig.3 The measured data from calibration tests
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Experimental studies of distributed optic fiber sensor for measuring
deformation of large filling bag with dredged soil

HE Bin, WANG Zhang-chun, HE Ning, QIAN Ya-jun, ZHOU Yan-zhang
( Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract ; It is very significant to study the key technology in taking the dredged soil as new construction material in
the port engineering considering the resources shortage and environmental restriction. The traditional point-
supporting measurement technology could not be utilized to measure the deformation of a large filling bag in its
filling and loading process. The engineering practical problems such as measuring the deformation of large filling
bag with dredged high clay content soil have received much concern at the present stage. Based on the laboratory
calibration tests and filed prototype tests, the selection of the optic fiber sensor, cemented fixation and protection,
measurement accuracy and error analysis, and application testing studies in the filed works have been carried out.
The application feasibility of the distributed optic fiber sensor to measure the deformation of the large filling bag with
dredged soil is discussed. The research results show that the optic fiber sensor with flexible sheath should be
adopted for measuring the deformation of the large filling bag with dredged soil. And the measurement accuracy
would be up to +30 e with the apposite optic fiber sensor, the monitoring spatial resolution could be 0.1 m, and
the maximum strain measurement range could be within 30 000 pe. The distributed optic fiber sensor could be

adopted as a new reliable method to monitor the deformation of the large filling bag with dredged soil.

Key words: distributed optic fiber sensor; large filling bag with dredged soil; deformation; laboratory calibration

tests; filed prototype tests



