Hask B2 # £ T B ¥ ik Vol45 No.12
2023 4 12 H Chinese Journal of Geotechnical Engineering Dec. 2023

DOI: 10.11779/CJGE20221211

K F R SR E B R

‘b, o4 KL 7 R

(1. KPP TR SRF S TR A8, WIRE KV 410114 2. Ryb BT A# IR EE 1K SR I6 PS5 AR A2 S M 8 T A See =, I Kb 410114)

82 RS bR Pl T BEE B N K5 o WIBHT AT it AR R B R T P RIS R R A X M T K5 S 1 1)
Wi B o AR A S Qe Jo At R AR s R e, B TR LD A B, SR BUE IR L 7 A
T AL S G —R S Y B R, I T REREU . REITE FESEE MR IR BN A2 58 IR I
SO WETUR]: AEEEIEHIZAT 50 a5, ARAGTRBIREIFEBNIERE N, A2EIRKERS, AR
JETHIKAR T FERIEAT 26 AF T, ARAR IR A o b (75 e a] A I, I 51 AR SR rh i b5 G 2 18] (52
S5 G o AR RE 75 G X O e RS AR B AT /N 5, T SRR E MR i A BB A 95 . T
()R v A 2 1R ) B R RE X SR IR A i U, LI SRR A A AN R B 2 (G K el ), A 1 9 UL AR B

CAREAAE I TEE NS
KR KEAMI R REBUA AR ISR R . R A AR
FESHES: TU43; X523 XHRFRIRAD: A XEHS: 1000-4548(2023)12-2529-08

TEZEN: #h(1969— ), B, L, 8%, FEMNFEE - TSR TAE . E-mail: zzmmjiang@163.com.

Migration laws of pollutants in surrounding rock of underground oil
storage caverns

JIANG Zhongming'-?, ZHONG Bing', WAN Fa!
(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. Key Laboratory of

Water-Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha University of Science & Technology, Changsha

410114, China)

Abstract: The groundwater near a cavern may be polluted during the operation period of oil storage. Understanding the
migration laws of oil pollutants in fractured rock mass is the base of groundwater pollution prevention and control in reservoir
areas. For the sake of revealing the migration laws of oil pollutants in surrounding rock of the caverns, the migration and
diffusion processes of benzene are studied by using the numerical simulation method based on the fracture-pore dual-medium
model. The effects of fracture inclination angle, fracture aperture, matrix permeability and longitudinal dispersivity on the
migration of benzene are also analyzed. The research results show that the migration of benzene is limited in a small range after
50 years of oil storage in the caverns, and it does not go up to the water curtain system, nor access the water body near ground
surface. Under the long-term operation of the caverns, the pollution halos of the adjacent caverns can connect with each other,
which will lead to cross-contamination of oil pollutants in the adjacent caverns. The vertical pollution distance of benzene is
sensitive to the longitudinal dispersivity and fracture inclination angle, but weakly sensitive to the fracture aperture and matrix
permeability. The maximum concentration of benzene on the central axis of rock pillars between caverns is most sensitive to the
fracture inclination angle, and it decreases with the increase of the fracture inclination angle and matrix permeability, but
increases with the increase of the longitudinal dispersivity and fracture aperture.
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Fig. 1 Model setting, initial and boundary conditions
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Fig. 2 Total head distribution after one year of oil storage
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