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Abstract: In order to study the swelling characteristics and microscopic influence mechanism of red-bed
mudstone, this paper took the Jurassic red-bed mudstone in the central Sichuan Basin as the research
object. Expansion experiments under different conditions were conducted, alongside mineral composition
analysis and microstructure testing of the red-bed mudstone samples from Nanchong-Suining Formation,
Nanchong-Shaximiao Formation, and Neijiang-Shaximiao Formation. The micro mechanism of red-bed
mudstone expansion was revealed, and the correlation between mineral content, microstructure and swell-
ing behavior were discussed. The experimental results showed that the average content of clay minerals in
the study area was 22.4 %, with microstructural unit contact characteristics being surface-to-surface and
edge-to-surface contacts. Characterized as a weakly expansive soft rock, the expansion deformation of the
red-bed mudstone developed in three stages over the water absorption period, namely rapid growth stage,
slow growth stage, and tending to a stable stage. The swelling of red-bed mudstone was positively correla-
ted with the content of clay minerals. The pore fractal dimension of Nanchong-Suining Formation was the
highest (0.382), while the pore fractal dimension of Neijiang-Shaximiao Formation was the lowest
(0.213). Finally, this article revealed the inherent mechanism of the influence of initial water content on
the expansion of red-bed mudstone from the perspective of the combined action of particle matrix suction,
hydration film thickening, and clay mineral expansion force.
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WYY R AL(S5, S6) , il it N+ Tk, 83K )2 Ve A SEAR Y B 24 b, sk 1 i, Hoh, B
] B KR R KR . TR A R A bR vfE ) (GB/T 50218—2014) A 1, X402 A S /KR m . HE
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x1 AEREHSBEIMEHFYER

KRB/ THERE/ AT WA/ BT A/ KK EdRe A
(geem ®)  (geem ®) i i / MPa kPa (emol » kg ') FAKE/ N S/ BKE/X%

A 2.50 2.41 16. 70 119. 08 15.70 4.03 4.59 6. 74

X AT 53 BT (XRD) A2 638 43 B (XREF) 43 51 T 00 5 B 92 IX 20 )2 e 5 i 4 o3 Fn Ak 2% e
Ry, MPESRINEK 2. R 3 Pm, LZ2R AT Y FEAEAR, KA. A, Asa. R, 2=
B, ot RE Y. KAk amSEeEs., &ty EZammaia. smika, gea L/ 5
RZ, BV/FEZHEFRF Ly b &Es, HhiAa /IR ETHHPRA 50/FZIRZZ N
41.0%~54. 0%, MK FE, HRAXRAGEIKERE LTS 2RE, Lo bh 14.5% ~
30.5% . fERAEFITLE T, SiO, . ALO, . Fe, O, HHK M, SR 72.42%~86.17% , Hi SiO, & &
h 50.24% ~64.18% .

AR 4 FR

X2 THHRSERSE %

s A% WRE BKA MO Hza SR ES it A @ik gikgna YRERE

S1 37.8 2.3 9.9 16. 8 1.9 1.2 1.1 2.9 6.0 1.0 1.6 17.5
S22 41.4 2.2 15.0 11. 2 3.5 1.0 1.0 2.4 4.5 0.9 1.5 15. 4
S3 48.0 4.9 24.1 1.2 — 1.5 1.0 1.0 4.6 0.9 0.9 11. 9
S4 50.1 3.3 20. 6 5.0 1.7 1.8 1.1 1.9 5.2 1.0 1.0 7.3
S5 40.0 4.7 18.2 2.9 — 2.1 — 1.6 7.5 2.4 3.1 17.5
S6 44.6 4.5 25.9 - — 1.1 — 1.1 5.8 1.2 1.2 14. 6

e RN AR T XRD IR, /T 0.10%.
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R3 UEZERFEHSREE %

ETR= Si0, Al O, Fe, O, CaO K,O MgO Na, O Ti0O, P, 0, BaO Cr, Oy
S1 50. 24 15.68 6. 50 7. 80 3.35 3. 68 0.98 0.68 0.15 0.07 0.02
S2 54.03 14.12 5. 81 7. 40 2. 85 3.16 1. 60 0.67 0. 14 0. 09 0.01
S3 62.13 16. 32 6. 68 1. 56 2.90 2.56 1. 85 0.75 0.16 0.08 0. 01
S4 61.08 16.72 7. 40 0.91 3.01 3.31 1.53 0. 84 0.16 0.07 0.02
S5 56. 81 15.13 7.02 4. 87 3.19 2.73 1.70 0. 61 0. 14 0. 04 0.01
S6 64. 18 15.93 6.06 1.17 3.15 2.63 2.12 0. 65 0.15 0. 05 0. 01
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