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Tab. 1 Physical and mechanical parameters of soil layers within test region

25 Ah/m C/kPa 0/(°) W% 7/(KN/m?) qJ/MPa fJ/kPa
@ 1.23 6.7 7.6 28.5 17.86 1.862 24
@ 2.59 59 232 28.1 18.61 6.070 62
®-1 3.32 3.9 28.6 29.8 18.19 7.746 64
®-2 2.51 3.7 26.4 30.1 18.14 5.924 48
®-3 435 3.7 30.0 29.0 18.53 7.729 63
®-4 10.01 45 32.7 27.5 18.84 9.262 93
®-4A 1.42 8.9 17.5 32.6 18.58 4773 52
@-1 2.67 34.2 12.5 275 19.22 2273 57
@-2 2.86 44.8 14.4 24.4 19.85 3.227 116
® 9.58 12.8 22.7 29.1 18.60 9.875 242
® 8.90 4.2 317 23.8 19.15 16.301 160
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Fig. 2 Methods for embedding strain fibers into anti-uplift pipe piles
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Investigation of prestressed pipe piles uplift static load test on sandy ground
using BOTDA technique

KONG Yang', WANG Zhangchun', HE Ning"?, HE Bin', ZHANG Zhongliu', ZHOU Yanzhang"?

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Reservoir Dam Safety of the Ministry of
Water Resources, Nanjing 210029, China)

Abstract: Due to limited research on the mechanical behavior and load transfer mechanism of uplift piles on sandy
ground, the Brillouin optical time domain analysis (BOTDA) fiber optic sensing technology is utilized in the field
testing of prestressed pipe piles on thick sand ground in the lower region of the Yangtze River. This involves employing
specialized techniques such as grooving drilling of the pile body, protective measures for attaching optical fibers, and
continuous fiber installation during pile connection. These processes enable distributed measurements and accurate data
positioning of stress and deformation in the prestressed pipe pile during the uplift process. The study findings indicate a
gradual decrease in axial force along the length of the test pile under the uplift load. The soil resistance on the sides of
the pile exhibits effective support in the lower portion, while the upper section experiences less soil resistance. The
maximum soil resistance is observed at the bottom of the pile. As the uplift load increases, the axial force gradually
transfers downward, predominantly relying on the soil resistance of the prefabricated pipe pile. The use of distributed
optical fiber strain sensing technology allows for better monitoring of the impact of construction factors on the uplift
bearing characteristics during the penetration of prestressed pipe piles. These research results can be applied to other
monitoring projects involving different types of uplift pile bearing characteristics.

Key words: BOTDA; uplift pile; distributed optical fiber; static load test; sand ground
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