R BRFUDE AL 2026 4F

650 PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT Bl H3
SIRRE VIR, MR, Bl 5F . AR T UUA TR X B A Sl A UL RHIE SR BT FE ). il =ORATA 15 7T %2, 2026, 16(3): 650-656.

JIANG Songlian, YE Kairui, QIAN Chao, et al. Experimental study on dynamic evolution characteristics of permeability in shale fracturing zones
under creep effects[J]. Petroleum Reservoir Evaluation and Development, 2026, 16(3): 650-656.
DOI: 10.13809/j.cnki.cn32-1825/te.2025204

ETYN TREERE SR EERNDETHFL
SEIGH R

IAE', R, & B, KEM, REEL 7 F°
CL A 0T PEALIR TR BR 2N w0 A S DR IT & 30 H 2 B30, DU 1] R 610051 52, P4 Rg A7 M R i b 5 ST &
TR A EE SR, DI AT 610500)

\

WE AT EANERIRF  LAFERNLSWEI TR, SHEEFRARRENLEFNONBEETENAE., RENHT HARZE
FRBWEMELRER T EE NS TS AWM AN EEEL AN RN, BRAEES RS, WEATTELE QW EE
HRERETHFRE X EEE RN AR HNBEETET N LR D, ENFFHAMAT a5 EE X R R TR
B LR EA TR B RE S FRENEFQHEATLEHE., AFATEHETHEEZRN DN IR AR R HEER
EFRR,FAAATERA A H KL R ZHME, B LT HER N -5 RN REE RN R T &, #0405 00 4 W5 5% e
B E A BT T AR AT AR AT HB LA T NBEERENH R ENNE, LHERE  XHEEN,
RAXEEECER BN BEEHA RN ALK ZRBZRLS  ERERANBEFT WM E TR, M T HRAE
BERBE . HRNLA A, BERFRBE, R X EE N RREE R, XREECRZ A FACKRE, Hlin:£25MPa
H A TSR R 108 h &, R B0 A A e ok A 0 BB R 0 R AR B 44.07% . 4.21% F1 1.55%; T 45
MPa H 3 B2 A1 T+ Z21E L 108 h J5 , B3k 200 8 75 3% 5 U 4 7 1 E AT 46 1E 89 9.28% .3.81% 1 1.02%. 34 i 3L I8 &5 4 (3L R AN LR
fpfmE—B), EENABARE DRI R EENEC AR AL T, XA IRTRERBE I ET FROILES
Ms 24y Bo Wik, BRAR A AET, XA N BEZFRRAEMN RN, KRFRETHEEDER A RE I HAT
B FAE T T A 5B R A K8 R O 3B E R R,

KR : M ESHUN N BERHAEL TR ERESKX

FE 5K S :TE319 SCRRFRIZAS : A

Experimental study on dynamic evolution characteristics of permeability in shale fracturing
zones under creep effects
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Abstract: During shale hydraulic fracturing, strain evolution exacerbates physical damage, leading to differentiated permeability changes
across reservoir regions. Variations in mineral composition and microstructural heterogeneity in shale contribute to creep characteristics,
leading to time—dependent reservoir deformation and reduced fracture conductivity. Previous creep experiments on shale cores mainly focus
on their mechanical properties, with few studies investigating how creep effects influence permeability evolution. Although some
international researchers have examined the relationship between shale permeability and time through experiments, comprehensive studies
on cores with different flow capabilities and characteristics remain lacking. In this study, the reservoir near the wellbore was divided into
three zones: propped fracture zone, unpropped fracture zone, and matrix zone. Using actual downhole shale cores, the reservoir

characteristics of each zone were identified. A testing device and methodology for coupling creep effects and permeability were established.
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By analyzing the time-dependent evolution of core physical parameters, the mechanisms and variation patterns of permeability damage

induced by creep effects in shale propped fractures, unpropped fractures, and the matrix were investigated. The results showed that the

permeability of propped fracture cores, unpropped fracture cores, and matrix cores all exhibited an exponential decay with increasing

effective stress duration, characterized by an initial rapid decline followed by a gradual slowdown. The permeability decay rate increased with

effective stress, with the fastest decline in unpropped fracture cores, followed by propped fracture cores, and the slowest in matrix cores.

Specifically, under an effective stress of 25 MPa for 108 h, the permeability of matrix, propped fracture and unpropped fracture cores

decreased to 44.07%, 4.21%, and 1.55% of their initial values, respectively. Under 45 MPa for the same duration, the corresponding values

decreased to 9.28%, 3.81%, and 1.02%. The homogeneous pore structure (with highly uniform pore size, shape, and distribution) enabled the

external effective stress to be evenly distributed throughout the core. Under low—stress conditions, this uniformity prevented pore collapse or

fracture propagation due to local stress concentration. Consequently, the permeability attenuation in matrix cores was relatively minor under

low effective stress conditions. Based on physical simulation, this study effectively reveals and clarifies the influence mechanisms of creep

effects on permeability in different shale reservoir zones under varying stress conditions.
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Fig. 1 Cores used in experiments
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