ISSN 1005 —2763 B ABRE A F 45K %58 2025 4 5 A
CN 43 -1215/TD MINING R & D, Vol.45,No.5 May 2025

MUWEERZEXEEBREFFHTHREBEITIETRAEAR

REFRL,BAM ,KEMH AESHEFEF LI, TR
(LB T oK el 50 28 B2k, Widk I 4300705
2. 00 TUH TR 2 WR ST TR B, Widt R 430070;
3%ﬁ%ﬂEAEﬁrFA/}?iéﬂﬁﬁﬂﬁiﬁi»\y&%%, Widb B 4300705
ARV IR B A R A . WiF K> 410012;
5.%%%%&%%5&&% ‘/ﬁﬂjls R 430205)

H

HE AFRZAYELERERESRELE N THRAER IR TRAL, A LM EFF AT RX LA S32 Ry F TR AF %,
KM FLACSD A& B2 R ERBHEHRELFMHTHORA G S HANERTTHARL. IR TADEES R TR A
HRBEREEG Y, FREERBEET R, ARAEREAN . EAVEESEREZEMAA T RAREZTHER T @ WA

FHTR A AP A KS+617~K5+717 R ; @R FPEAFPOCRREBRAGHER, AB @A Z AR REARDHIIE, &

FHM A ER D GERLE PR AEREARKAEEL A A 69 mm. 167 mm. 3] mm; A& E LF B ERETHM A5 AE

Bagdg R, PO R (K5+630~K5+730 R 100 m BT ZNRADLE LR RAAHZTZALKLE, Hiis 2

TRAEMTHREAEHECEABEN 100 m, FARARTHRY ERAFFETHERY F TAERELBRE,

KERADE;RER ;BRI MR RAG ;B EH

FE4SES . TD325 XEkFRIZAD : A XEHS 1005 -2763(2025)05 —0095 —09
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Abstract:In order to study the subsidence law of surface road engineering under the overlapping occurrence conditions of
quicksand layer and goaf, taking the reconstruction and expansion project of S342 provincial road above the goaf of Dangyang
gypsum mine, FLAC3D was used to study the distribution law of surface displacement under the conditions of quicksand layer,
goaf and their overlapping occurrence. The influences of quicksand layer migration and goaf on the stability of surface road
sections were evaluated, and a goaf treatment plan was proposed. The research results indicate that under the action of
quicksand layer migration and goaf, the surface subsidence gradually decreases from the center of the goaf to the surrounding
areas, and the peak subsidence is concentrated in the range of K5+ 617 to K5+ 717.The displacement and settlement in the
central area of the road centerline are relatively large, showing a pattern of first increasing and then decreasing from west to
east. The settlement on the north and south sides is relatively small, with the maximum surface settlement of the north,
middle, and south lines of the road being 69 mm, 167 mm, and 31 mm, respectively. As the distance from the surface

increases, the displacement of the overlying rock above the quicksand layer shows a decreasing trend in the central area (within
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a range of 100 m from K5+630 to K5+730), while the displacement in other areas shows an increasing trend. Therefore, the

range of surface rock movement under the action of the goaf at the quicksand layer is defined as 100 m. The research results can

provide theoretical basis for road expansion projects under the conditions of quicksand layer occurrence.
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Fig.2 Velocity contour maps of profile wave phase in micro motion detection
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Fig.3 The morphology of empty area of quicksand layer
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Fig.4 Numerical simulation model
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Table 1 Mechanical properties parameters of rock mass
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GBI HCE/ BT/ I/ (1331/» zm;m B
GPa MPa MPa MPa )

MEPER A 1.51 14.14  2.20 2 400 0.33  2.00 31.45
HBWI)Z 093 13.43 2.10 2 340 0.44 1.10 34.50
MRS A 1,19 20.22  2.50 2 430 0.26  1.41 35.10
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Fig.5 Schematic of monitoring line location
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Fig.6 Cloud map of overlying strata displacement

under the action of quicksand layer migration
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Fig.7 Curves of surface subsidence under

the action of quicksand layer migration
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Fig.8 Cloud map of overlying strata displacement

under the action of goaf
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Fig.9 Curves of surface subsidence

under the action of goaf
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Fig.10 Cloud map of overlying strata displacement under

the action of quicksand layer migration and goaf
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Fig.12 Curves of surface subsidence of the

northern route of the road
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Fig.13 Curves of surface subsidence of the

middle route of the road
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Fig.14 Curves of surface subsidence of the

southern route of the road
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northern route of the road
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middle route of the road
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southern route of the road
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