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Analog Simulation Test of Mining Effect of Buried Pipeline .
Taking the Puxian-Hejin Pipeline as an Example

YT Si-hai', SHI Wen-xiao', CAI Yin-fei’, CHEN Wen-cong', ZHU Wei’
(1. School of Safety Engineering, North China University of Science and Technology, Langfang 065201, China;
2. School of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
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[ Abstract] Buried pipeline is an important part of oil and gas transportation. The subsidence of gob area will cause the correspond-
ing subsidence of the pipeline passing through the gob area, resulting in pipeline deformation, fracture and other accidents. Taking
Puxian-Hejin pipeline crossing coal mining subsidence area as the research background, 3D printing technology was used to make up
for the mismatch in mechanical similarity between pipeline simulation materials and geotechnical simulation materials, and the coupling
simulation experiment between pipeline and rock and soil was constructed. The mining response of buried pipeline caused by coal min-
ing was analyzed, and the correlation between pipeline movement deformation and stratum movement deformation was established. The
research shows that the buried pipeline and the underlying rock strata do not synchronously settlement, resulting in delamination be-
tween the overlying rock strata and the underlying rock strata. The pipeline bends and deforms under the overlying rock load and its
own weight. When the delamination span is large enough, the bending tensile stress on the bottom of the pipeline exceeds the allowable
stress, resulting in tensile failure. The subsidence value of the buried pipeline is about 1. 21 times of the formation subsidence value,
and only 18% of the horizontal deformation of the formation is transmitted to the pipeline. The research results have guiding signifi-
cance for the safe laying and daily maintenance of pipelines in subsidence area.
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Table 1 L360NB straight seam submerged arc
welding pipe pipe parameters

HFR Hfy H e

B HR mm 508

BE R mm 7.1
(=27) — 1360

o/ N IR MPa 360
I/ MR MPa 455
Bt MPa 4.0

I B HIB AT MPa 2.5
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Fig. 1  Pipeline 3D modeling finished product
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Fig. 2 Final laying condition of the model
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Table 2 Related parameters of prototype and model strata

e, R A
it ZRE/m B%/m KE/(KN-m™3) PUERE/MPa  JZE/mm BE/mm A&HE/(kKN-m~3) PUERE/MPa LS
AR 146 396.4 26.0 4 365 991 2.6 0.006 1019
R HZ 50  250.4 23.0 51 125 626 15.3 0.085 1 046
A 58  200.4 24.0 45 145 501 16.0 0.075 1037
b 38 152.4 23.0 51 95 356 15.3 0.085 1 046
hANEbA 40 104.4 27.0 78 100 261 18.0 0.130 1 064
WA 18 64.4 23.0 51 45 161 15.3 0.085 1 046
i 6.4 46.4 13.7 9 16 116 9.1 0.015 1055
Wb 40 40 23.0 51 100 100 15.3 0.085 1 046
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Fig. 3 Pipeline laying situation
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Fig. 4 Rock displacement patterns after full mining of the
model (400 m advance)
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Fig. 5 Surface subsidence curve with the

advancing of the working face
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Fig. 6 Sinking curve of pipeline advancing with working face
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Fig. 7 Schematic diagram of delamination between

pipeline and formation
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Fig. 8 Schematic diagram of pipeline force

4.3 BEETHSHETHENXE

R A5 5 X 17 )2 A 3 R 0 4 0, ) 2
PEENE A BRI 5 12 8 T U0 KA
Z XN e R R IR 3 K E 9 K 10,

U S AT A HER 38318 T UTE 2 b
JETUUER 1.21 £%,

P 7K ARTE AR 56 20 M ml 0, 48 8 KPR AR B
FIRE ST KT R IR BUK AL A RE 71, Hu 2K
ARE HA 29 18% 16 5 & 1E , 50 B4 A
BAEARUL I T AT I P R OK A I RE T 5
EBRNIER B3R,

*x3 BTESHRBIMTEEER

Table 3 Relation between pipeline and surface

movement and deformation
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Fig. 9 Relationship between pipeline and

formation subsidence
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Fig. 10 Relation between horizontal deformation of

pipeline and formation
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