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Abstract: Fiber Bragg grating(FBG) sensor has been widely applied to different engineering tests due to its
superiority of basic principle and usability. However, it is difficult to adopt FBG sensor on the load tests of PHC
pipe pile because the relative research results and practical knowledge in the case of PHC pipe pile are still lack.
Based on the analysis of operational principle and hardware features of FBG sensor, embedding methods of FBG
sensors for PHC pipe pile through one field test of lateral loading on this kind of pile are carefully investigated.
During the embedding process, the specials acquirements within product and piling of PHC pipe pile are
adequately considered. The practical results show that the survival ratio of FBG sensors could reach 100%
according to the embedding scheme and technique proposed by the author, while the PHC pipe pile is operated by
the both ways of hammering and static pressure. Meanwhile, the test data of lateral load of PHC pipe pile by

means of FBG sensors reveal their qualities of precision, zero drift and stability are better than those obtained by
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traditional electric resistance wire strain gauges. The further comparative analysis of different internal force

distributions in the body of PHC pipe pile, which are respectively received by the field test and theoretical

computation method proposed by Technical code for building pile foundation(JGJ 94——2008), discloses that the

computation method in the code could reflect the practical situation of internal force behaviours of pile under

lateral loading. The practical results and comprehensive analysis reported by authors indicate that FBG sensor is a

better suitable kind of technique to monitor internal strain behaviors of precast concrete piles under lateral loads.

Key words: pile foundations; FBG sensor; PHC pipe pile; load test; embedding method; internal force of pile
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Fig.2 Profile of strata and corresponding soil indices and

blow counts of standard penetration test
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Table 1 Physico-mechanical parameters of soil layers
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P N w% KN+ m ) e w, W I,

o, EJ/MPa #IE

w243 18.8  0.749 28.0 199 8.1 0.14
WA+ 322 17.8 0986 332 204 128 048
Wt 248 193 0707 28.0 196 84 0.12

MR+ 254 19.4 0.722 309 17.7 132 042
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Fig.3 Photo for piles construction in test site
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Table 2  Strain of different depths of pile body under different loads
S1 HE(HEdT)RAE/107°

BEAET5/m
8 kN 16 kN 24 kN 32 kN 40 kN 48 kN 56 kN 64 kN 72 kN
0.48 —11.11 —16.16 —23.23 —33.33 —38.38 —45.45 —52.52 —57.57 —65.65
2.99 —17.85 —51.45 —94.50 —148.05 —215.25 —344.40 —550.20 —667.80 —745.50
5.51 0.00 —5.15 —8.24 —15.45 —21.63 —27.81 —36.05 —44.29 —54.59
8.00 —3.03 —3.03 —1.01 3.03 7.07 9.09 13.13 17.17 18.18
10.50 —1.05 —1.05 —1.05 0.00 —4.20 —3.15 —2.10 0.00 —1.05
P— S2 HE(HHIE)RiAE/1076

8 kN 16 kN 24k N 32 kN 40 kN 48 kN 56 kN 64 kN 72 kN 80 kN 88 kN
0.68 —19 —30 —32 —40 —37 —49 —57 —64 —73 —67 —72
1.75 —46 —68 —93 —125 —131 —193 —247 —321 —409 —424 —512
2.80 —57 —91 —126 —171 —198 —272 —338 —417 —525 —573 —650
3.90 —20 —38 —54 —74 —87 —114 —135 —156 —177 —193 —205
5.10 —2 —6 —10 —21 —24 —30 —39 —46 —55 —63 —65
6.10 2 2 2 2 0 0 -3 —4 -7 —11 —13
7.20 3 4 6 7 8 12 14 14 15 14 13
8.30 2 1 3 4 6 8 10 13 13 14 16
9.42 —1 0 1 0 1 1 1 1 4 1 3
10.50 -3 -3 —1 —2 -3 —4 -3 —2 —1 1 2
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Fig.10 Internal force calculation program interfaces of pile
foundation Sland S2
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