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Fig. 1 XRD energy spectrum
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Table 1 Experimental design
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Fig. 3 Dissolution experiment under still water conditions
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Fig. 4 Dissolution apparatus for the experiment under flowing

water conditions
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Fig. 5 Structure diagram of dissolution pipe
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Fig. 6 Morphological characteristics of samples in each group

after the dissolution under flowing water conditions
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Table 2 Tonic concentrations in tap water

JLE HeE/mg- L

Ca2* 5.826

S0,2* 188.280
BE LR 2

211 AHAHE

WIS SE UG, K A FE U TR R, 75 250 T

Je A BRI 0 i, Fm,, AR HE T 20 (1) BRI AT A58 5
AEFERZHHEK,

K, =" 100% (1)

m

AR I )2 1 B2 A CaSO, - 2H,0, % fif

2T
CaS0, - 2H,0 — CaS0, ) +2H,0 )
CaS0, ;) — Ca** + SO} 3)
bR b2 ST i, A T A DL A Catt A
SOk =, PR G T LA S A s JUA AV 0003 okt 8 v 1 o 5
T 1 ARk RV AT fz A I )2 A Ak 2 U Tl R
(], AR B b2 S I A o o 1 A, AR R IR A e



Faak H1WY

PSR LR 0B SRRSO MR R IR B 5 19

Vo Tl b Ca® S i AR AL T LB 8 A Ak 2 T ol i
Amy o TR PG R AU B KR AR [
B EIRAE R I D 0N DL S B AN AT Y 7
AKWAE T IEES F s, T T =X (4) 75 HAL
P ik it Am, o SR FH Excel., Origin 45 5 B0k A4 X5 e
15 BB AT 2 B ab B, BORTAS B9 IX 2L R rh
B R JZTE B KRG v A v AR o

Am, = Am— Am, “4)

212 BTLEEK

2121 EKE L
TEFKEE e AU T 4 L KA R il
Je BAE R W SR SR /KA 2o i rp 4 25 5 BOHR 9 2 Tk
JERE T, DR X6 Kk s i 30 SR FH Ca™ TS O5
o S T 1] P 28 A0 R AE S F R I b s R R (1 7).
AF 20 °C IR i B A 0.212 g/100 gHLO, {HFf K
Vs s 50 45 A 3 LI R P Ca¥ Er AU 1.5 g,
055 2 IV ol i o TR B I AR IR B RN, TR
TEJG 2 AT R AN 12 SEARL AR 2 X b R A 52
1 800 -

—o—SO¥ & i
1 600 - 4
—n—Ca> i

/
1400 - _e—*
oo ° g

1200 - % -
21000 o /
i
o 800 / »
600 @ /
400 1 .

200 | _ =

0 2 4 6 8 10 12 14 16 18
B 1] /d
7 BEKBMBTRETW

Fig. 7 Change in concentrations of solution ions in still water
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Experimental study on dissolution characteristics of gypsum intercalations
in red layers under still and flowing water conditions

ZHONG Zhibin?, FENG Jie’, LYU Lei’, ZHOU Qijian*, LI Sijia’, XUE Changrui’
(1. Chengdu Third Construction Engineering Co., LTD., Chengdu,Sichuan 610056, China; 2. State Key Laboratory of Geological Hazard Prevention and
Geological Environment Protection, Chengdu University of Technology, Chengdu,Sichuan 610059, China; 3. Chengdu Jiangong Road and Bridge
Construction Co., LTD., Chengdu,Sichuan 610073, China; 4. Southwest China Institute of Architectural Survey and Design Co., LTD., Chengdu,Sichuan
610093, China; 5. Powerchina Chengdu Engineering Corporation Limited, Chengdu,Sichuan 610014, China;
6. China Railway Shanghai Engineering Bureau Group Co., LTD, Shanghai 200436, China )

Abstract Gypsum intercalations with uneven thicknesses are widely distributed within sand and mudstone in red
layers of the Sichuan Basin. In the process of groundwater infiltration or erosion, these gypsum intercalations
inevitably undergo dissolution reactions, resulting in the formation of numerous pores. Additionally, the unique
physical and mechanical properties of red layers can significantly reduce the bearing capacity of foundations, leading
to uneven settlement deformation and even damage to engineering structures. Therefore, it is necessary to carry out
more in-depth research on the dissolution characteristics of gypsum intercalations in red layers. Based on an avionics
hub project in Chongqing, this study took the original rock containing gypsum intercalations in the dam foundation as a
research object. A self-designed apparatus for flowing water dissolution was used to perform the dissolution test. By
regularly monitoring the changes in ion concentrations of Ca’" and SO,” ions within the solution, the dissolution
process of gypsum in the test can be characterized, thereby allowing for an investigation into the erosion characteristics
of gypsum intercalations in red layers under different flow velocities.

At the end of the test, the gypsum intercalations in different flow velocities exhibited erosion grooves to varying
degrees. Notably, the depth of surface grooves in the sample exposed to dissolution under still water conditions was the
smallest, measuring only 2-3 mm, while the deepest groove formed by dissolution under flowing water conditions
reached 12 mm. This observation indicates that the dissolution rate of gypsum significantly increased under flowing
water conditions. Following the test, the concentrations of Ca”" and SO,” in the solution were measured, revealing that
the contents of both ions showed an increasing trend over time. Comparing the dissolution test under flowing water
conditions to that under still water conditions, the average chemical dissolution rate of the samples in still water was
lower, both in terms of numerical values and the magnitude of changes. Furthermore, the slope of Ca* content change
curve for the experimental groups increased gradually with the rise in flow velocity, indicating that higher flow
velocity has a promoting effect on the chemical dissolution of gypsum. Through the processing and conversion of the
test data, it can be found that the average dissolution rate under different flow velocity conditions exhibited a rapid
decline in a short time, followed by a gradual stabilization. At the initial time of the dissolution test, the average
chemical dissolution rate of the samples indicated that the higher flow velocity corresponded to increased dissolution
rates. With the experiment, the dissolution rate decreased rapidly and the decreasing trend under different flow velocity
conditions was different to some extent. The greater the flow velocity was, the greater the dissolution rate became. The
trend of curve for instantaneous chemical dissolution rate of each dissolution test group under flowing water conditions
was generally consistent with the trend of curve for the average chemical dissolution rate. This trend exhibited a
pattern of decline over time, with all curves demonstrating a sudden drop on the third day of the test, followed by a
gradual decrease that eventually stabilized. According to the curve depicting the dissolution amount of each sample as
a function of flow velocity, it is evident that both chemical dissolution and mechanical subsurface erosion in gypsum

intercalations were enhanced with increasing flow velocity.

Key words karst, gypsum rock in red layer, mechanical subduction erosion, chemical dissolution, dissolution rate
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