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BOTDR monitoring analysis of anti-sliding pile internal force
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Abstract: In order to get the internal force distribution data of anti-sliding piles and evaluate their working
state,distributed optic fiber sensing technique was used in landslide engineering monitoring strains of anti-
sliding piles. Research results show that the process of strain variation from pile casting to push acting on
pile is monitored; The strain in arbitrary depth of anti-sliding pile body is successful collected. Strain
variation of anti-sliding pile because of the shrinkage of concrete achieves stable time about 4 months.
Selecting the strain of the stable time as an initial value, according to the calculation theory of reinforced
concrete, anti-sliding pile axial stress is computed and the current state of the safety evaluation of anti
sliding pile is obtained.
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3.2

4 N >
€30 , f.=14.3 MPa.,
Sewx=20.1 MPa, (3).(4). (5
E():O. OOl 85, O. 002’ &0 — O 002§€¢u -
0.003 6, 0.003 3, sn=2.0.

0.003 73%, €.
(D



BOTDR

2 , 247
0.033%, (6)
, 4
(6)
Ee:77AES+EC- (1D ’
Ec ’ 77A
L Es s Ec ’
1. ’
1 ( 35m) '
Tab.1 Equivalent modulus of anti-pile(pile length 35 m) '
h/m E./(10'N * mm %) ’
0~7 3.45
7~10 3.52 > Cau >
10~20 3.63 )
20~35 3.90
14.5 m , 14.5 m
’ ’ ’ . a,=a.=105 mm.h=3 000
€30 mm, ce.=0. 005 61% .,e.=0. 003 73%,
1.43 MPa, (8)~(10) ’
7. ¢/ =0.004 1%, cu.
7 , ) 65
65 MPa, ; MPa, 360 MPa,
14'm ’ ’ 18% 0.004 1%,
5
s/MPa
-20 0 20 40 60 80
st , BOTDR
— bbb
—d-d , ,
1ol
15t (D
£ : .
20f
25} ’
30
35
(2) s
7

Fig.7 Axial stress distribution of anti-pile



( ) 46

248
R , deformation monitoring and tendency of Xujiadong land-
slide [J]. Chinese Journal of Rock Mechanics and Engi-
(3) neering,2005,24(8) . 1445-1449.
[7] , , ,
9 Ll »2009,28(A02)
' ’ 3591-3596.

’ SHEN Yong-jiang, SUN Hong-yue, SHANG Yue-
quan, et al. Evaluation of state of anti-slide piles based
on inclinometer data [ J]. Chinese Journal of Rock Me-

’ chanics and Engineering,2009,28(A02) . 3591-3596.
[8] , , ;

, Ll ,2009,36(5) : 18-22.

y SHEN Yong-jiang, SUN Hong-yue, SHANG Yue-
, quan, et al. Monitoring and calculation of anti-slide piles
, . internal force [J]. Hydrogeology and Engineering Geolo-
gy. 2009.36(5); 18-22.
[9] , ,
(References) : (1. ,2003,36 (4)

(1] . CMI. 99-104.
Loss. 215, DAI Zi-hang.SHEN Pu-sheng. PENG Zhen-bin. A new
r2] ’ 7 . M. mode for calculating internal forces of stabilizing pile
. 12007, 394-397. [J]. China Civil Engineering Journal, 2003, 36 (4) .

r3] ’ ’ ’ 99-104.

L. ,2005,24(6) : 934-938. L10] ’

SHEN Qiang,CHEN Cong-xin, WANG Ren.et al. Mo~
nitoring and analysis of reinforcement effect on slope an-
ti-slide piles [J]. Chinese Journal of Rock Mechanics and
Engineering, 2005,24(6): 934-938.

[4] , 5 .o

[rl. ,
2008,27( 2): 3667-3672.
REN Wei-zhong, CHEN Hao, TANG Xin-jian, et al.
Study on monitoring of deformation and stree state of
landslide anti-slide piles using borehole inclinometer [ J].
Chinese Journal of Rock Mechanics and Engineering,
2008.27(Supp. 2) : 3667-3672.

[5] , , ,

[(cly

, 2002

807-809.
HAN Yan-fen, ZHAO Wei-dong, YANG Chang-jian, et
al. Constructing and monitoring of anti-slide piles with
anchor cables on Bachimen landslide [C]// In: Chinese
Society of Rock Mechanics and Engineering, Academic
Conference Proceedings Seventh. Xi’ an: China Science
and Technology Press, 2002 807-809.

[6] , ; .o
[yl 22005,24(8) ; 1445-1449.
RUAN Bo, LI Liang, LIU Bao-chen, et al. Analysis on

LIl . 2004, 23 (
2): 5050-5052.
NIE Wen-bo, ZHANG Lijie, HU Jiang-yun. Study on
designed thrust of anti-slide pile [J]. Chinese Journal of

Rock Mechanics and Engineering, 2004, 23 (Supp. 2) .

[11] ; ,
[y . 2005, 24 (1),
105-109.
SONG Cong-jun, ZHOU De-pei, XIAO Shi-guo. Calcu-
lation of internal force of embedded anti-slide pile in
high rock slope [J]. Chinese Journal of Rock Mechanics
and Engineering,2005,24 (1) 105-109.
(12] . . . .BOTDR T
Lyl
,2004,34(4) : 480-484.
ZHANG Dan, SHI Bin, XU Hong-zhong,et al. Experi-
mental study on the deformation monitoring of rein-
forced concrete T-beam using BOTDR [J]. Journal of
Southeast University: Natural Science, 2004, 34 (4):
480-484.
[13] , s .
, 200610086082. 1[P]. 2007-01-24.
SHI Bin, ZHANG Wei, WANG Bao-jun. Prefabricated

pile test method and systems with distributing optical fiber



BOTDR 249

sensing: China, 200610086082, 1[P]. 2007-01-24.
[14] , ) ., .BOTDR
[Jl. ,2005,33
( ). 355-358.
ZHANG Jun-Yi, YAN E-Chuan, XUE Xing-Qiao, et
al. The application of BOTDR on geological hazards
monitoring in three Gorges [J]. Earth and Environ-
ment, 2005, 33(supplement): 355-358.
[15] . , ;
il . 2006, 25
(3): 84-88.
LI Shi-hai, WEI Zhuo-an, ZHANG Jun-hong. et al.
Application of fiber grating sensing technology in model
[J]. Transducer and Microsystem Technologies, 2006,
25(3): 84-88.
[16] ; . , . BOTDR
[Jl.
,2008,16(6) : 826-832.
WEI Guang-qing, SHI Bin, YU Xiao-kui, et al. Botdr
based distributed strain test on bored pile buried in
complicated geological ground [ J]. Journal of Engineer-
ing Geology,2008,16(6): 826-832.
[17] . ) , . BOTDR
(7. ,2005,38(9) ;
74-79.
GAO Jun-qi, Shi Bin, Zhang Wei,et al. An experimen-
tal study for measuring the distributed strain of rein-
forced concrete beam using botdr [J]. China Civil Engi-
neering Journal,2005,38(9); 74-79.
18] , ) , .BOTDR

(Il

,2004,23(3): 493-499.
SHI Bin, Xu Hong-zhong, Zhang Dan, et al. Feasibility
Study on Application of BOTDR to Health Monitoring
for large Infrustructure Engineering [ J]. Chinese Jour-
nal of Rock Mechanics and Engineering, 2004, 23 (3) ;
493-499.
[19] ) , ;
[yl . 2008, 22 ( 2):
3725-3731.
SUI Haibo, SHI bin, ZHANG Dan, et al. Study on
distributed optical fiber sensor—based monitoring for slope
engineering [ J|. Chinese Journal of Rock Mechanics and
Engineering, 2008 ,22(supp. 2): 3725-3731.
[20]
(11 +2009,30(6) ; 1856-1860.
GE Jie. Application of BOTDR to monitoring sea dyke
subsidence [J]. Rock and soil Mechanics, 2009,30(6) .
1856-1860.
[21] , ) [1].
, 1996,13(1): 35-43.
HI Xu-dong, GUO Zhen-hai. Analysis of the tempera-
ture field of reinforced concrete structure [ J]. Journal
of Engineering Mechanics, 1996,13(1): 35-43.
[22] , , .
. +2000,3(3); 252-257.
LI Yue, TAN Mu-hua, ZHANG Xiong, et al. Autoge-
nous shrinkage of concrete and its research progress
[J]. Journal of building Materials,2000,3(3); 252-257.
[23] . [M]. : ,
1996. 82-84.

1111111111111 1111111111111+ 1111111111111 1111111111111 -1 1111111111111 1-@1 111111

(CSP) s CSP
CSP . CSP

(CSP);

s 310027 )

Pareto



