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Dry-wet cyclic damage evolution of siltstone based on nuclear magnetic resonance test
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Abstract: Under the influences of rainfall infiltration and underground runoff, the rock foundation of inland
port undergoes the dry-wet cycle, and the bearing capacity of the foundation gradually decreases with time. Taking
siltstone as the research object, we carry out nuclear magnetic resonance (NMR) and uniaxial compression tests
under five dry-wet cycle conditions. Based on the geometric damage and energy damage, we build two damage
evolution equations combining with the change law of rock pore volume and elastic modulus, and analyze the dry-wet
cycle damage evolution mechanism of siltstone. The results show that the T, spectrum of siltstone shows three peaks,
corresponding to smaller, small and large pores respectively, and the structural pores of silistone are smaller and
small pores. With the strengthening of dry-wet cycle, the total area of T, spectrum peak and porosity show a power
function increasing law, and the number of rock pores increases gradually. The dry-wet cycle promotes the
attenuation of the peak strength and elastic modulus. When the number of cycles reaches 16, the attenuation
amplitude gradually flattens.
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Development and application of intelligent shipboard consolidation instrument
for waterway engineering
LIU Yongsheng, HU Weina, SUN Shuke, LIU Jian, REN Shifeng
(CCCC Water Transportation Consultants Co., Ltd., Beijing 100007, China)

Abstract: In the investigation of waterway engineering, the consolidation test is commonly used in
laboratories to test the deformation characteristics of soil, and it is also an important means to study the relationship
between strength and structure of soil. A consolidation instrument is the main equipment for laboratory geotechnical
consolidation tests. Upon the analysis of the performance of existing equipment both at home and abroad, this paper
develops a new intelligent shipboard consolidation instrument, which has obtained the utility model patent. This
instrument aims to solve the problems of existing consolidation instruments, such as large volume, loud noise, poor
sloshing resistance, low intelligence, and inapplicability for laboratory shipboard use in waterway engineering.
Experiments verify that the instrument has stable performance and high measuring accuracy and features a simple
structure, simple operation, high intelligence, and superior shipboard performance. The new intelligent shipboard
consolidation instrument for waterway engineering has a broad market application prospect, especially for use in
mobile geotechnical laboratories.

Keywords: waterway engineering; consolidation test; consolidation instrument; shipboard; intelligent; lever

type; air pressure type
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