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Abstract: Underground coal gasification (UCG) is an essential part of the low-carbon green coal mining technology system. The imple-
mentation of the “double carbon” goal of the coal industry has brought excellent development opportunities for UCG. However, UCG will
also cause rock movement and surface deformation, resulting in serious threat to safety of ground buildings (structures) when use UCG to
recover the “three under” coal that is difficult to mine by underground mining methods. How to accurately predict the subsidence consider-
ing characteristics of UCG has become one of the critical bottlenecks limiting the industrial application of UCG. Based on this, combined
with the characteristics of ‘strip mining-surface mining’ backward UCG process, this paper explores the causes of surface subsidence
caused by UCG under the thermal coupling, and concludes that the root of surface subsidence caused by UCG is the deflection of rock
strata and the compression deformation of coking barrier coal pillar. Further, the calculation method of deflection deformation of UCG
roof under thermal-mechanical coupling is established, and the yield model and compression calculation method of gasification coal pillar
based on D-P criterion are proposed. Then, according to the principle of equivalent subsidence space, an accurate prediction model of sur-
face subsidence of UCG under thermal coupling is constructed, and the effectiveness and accuracy of the new method are verified by the
measured data of UCG in Ulangab. The research results have important practical significance for promoting the recovery of difficult-to-
mine “three under” coal resources and the industrialization for UCG.
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Fig.1 Overburden rock movement and equivalent subsidence

space of underground coal gasification
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Fig.2 Mechanical model of underground coal gasification

rock plate
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Fig.4 Influence of different factors on width of coal pillar yield zone
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x1 BESGRENESH
Table 1 Rock strata distribution and its

mechanical parameters

A ERE/m O YERAH PR IEE/ (kgm®)  HiBHRE/MPa

b 15 0.26 2205 1.12
ey 2 0.28 2147 0.83
WbE 1 0.26 2205 1.12
s 9 0.28 2147 0.83
itees 2 0.26 2205 1.12
s 2 0.28 2147 0.83
RN E 1 0.32 2311 0.83
b=y 4 0.28 2147 0.83
RN E 1 0.32 2311 0.83
s 5 0.28 2147 0.83
)= 3 0.23 1400 0.50
s 3 0.28 2147 0.83
WEE 1 0.25 2316 0.71
wERsE 3 0.25 2316 0.71
et 4 0.28 2147 0.83
W2 5 0.23 1 400 0.50

BE 25 C, FIMAE 0.5 W/(mK), LFE 1670
J(kg'K), ISFA] £ 27 5 184 000 s, Z5 i 1 400 kg/m >, 4
PHUREL9.76x10°° m /sy B IR FIEH: S-S50
W S TIAR AR RG SR T 700 kPa, 2 5 ThidR |

x2 EREHWMESH

Table 2 Thermal physical parameters of rock strata

i SIAB/(Wem K" HetZse/(Tokg KT I s W/ (kgem ™) PR a/(mPes™)
Vb 1.202 890 7776 000 2316 5.83x107"
= 1.2 1010 7776 000 2205 5.39x107
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Table 3 Variation law of elastic modulus of rock strata with temperature
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