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Abstract. This paper introduces feasibility study of scour depth determination based on lateral soil
pressure measurement. The method is used for sensors which are made of fiber Bragg grating (FBG)
as the sensing element, where the front side is under soil pressure, and the back is under the water
pressure. It can accurately monitor the lateral earth pressure by measuring the front and back of the
pressure difference. The pressure in the horizontal direction is only water pressure in water, while it
consists of lateral earth pressure and pore water pressure in the soil. Therefore the depth of the mud
surface can be calculated by a plurality of sensors at different depth. The method can feedback
erosion and siltation of hydraulic structure in time, and provide reliable data support for the safe
operation of the hydraulic structure.
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1. Introduction

In hydraulic structures like port, water conservancy, bridge and ocean engineering etc., it is common
that the water scouring can cause damage to those structures [1-3]. The strength of the structure foundation
often decreases due to water scouring which will cause the hidden danger to the structures. And the danger
is usually hard to be discovered in time due to the underwater scouring [4-6]. Besides, the destruction of
the structure due to erosion, with a sudden, often lead to such as collapse and other vicious accidents,
endangering life and property safety [6-9].

So far, the traditional methods of scour and siltation monitoring include artificial depth gauge [10],
sonar [11,12], radar [13] and time domain reflect meter (TDR) [14] etc. Those methods are of
disadvantages such as easily off-line, low precision, high cost, poor stability and short durability of sensing
elements. Therefore, they have great limitation in practical engineering application. While the methods of
scour and siltation monitoring based on the sensing technology of fiber Bragg grating (FBG) are of high

reliance and good durability [15]. For example, Lin et al. [16-18] developed an optical fiber sensor for
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