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Development and field testing of a shallow multiphase in-situ sampler
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Abstract: To address the limitations of existing shallow sampling techniques, such as limited sampling depth, low
sample recovery rate, high operational costs, restricted accessibility due to heavy equipment, and the inability to
simultaneously collect undisturbed soil and fluid samples, a shallow multiphase in-situ sampler was developed with the
design objectives of "low disturbance, high efficiency, and multiphase synchronization." This sampler employs a
combined process of "dual-tube drilling for soil sampling and vacuum suction for fluid sampling." Through structural
optimization and functional integration of key components, including the sampling bit, soil inner tube, fluid sampler,
and sealing airbag, the device achieves synchronous and efficient collection of shallow undisturbed soil samples and
in-situ water (gas) samples. Additionally, the extraction resistance of the casing was analyzed, and a corresponding
lightweight casing lifting tool was developed. Field test results indicate that the sampler achieved an average soil sample
recovery rate of 75% within a depth of 5 m, successfully performed simultaneous collection of in-situ water (gas)
samples, and ensured no sample cross-contamination or leakage. Featuring a lightweight structure, simple operation,
and low cost, the sampler is suitable for shallow sampling operations in confined spaces or areas inaccessible to heavy

equipment, providing a reliable technical means for collaborative sampling of shallow multiphase media.
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Fig.1 Schematic diagram of the operation process of the multiphase in-situ sampler
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Table 1 Core parameters of the sampler

W H K B /mm A% /mm A /mm
ik 140 60 38
B 1000 58 49
RN 937 45 39
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Fig.2 Physical diagram of the fluid sampler
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Fig.4 The casing lifting tool used during the test process
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Fig.5 Field experiment procedure
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Table 2 Statistical results of field experiment sampling

BUREVR  BhiRdE RRER RREREC RIREREANIE
B /m R/m FF/m /Y% SR
1 1 0.50 50 F IR RN
2 1 0.65 65 T RITRIN
3 1 0.80 80 ki A
4 1 0.88 88 R
5 1 0.92 92 N
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Fig.6 Some soil samples obtained

from the field experiment
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Fig.7 Partial fluid samples obtained

from the field experiment
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