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Fig.1. The geometry of the model and the position of the clay zones for validation
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Fig.2. degree of saturation: a) The phase 2 of the model this study, b) The phase 2 of the reference paper, ¢) The phase 3 of the
model this study, d) The phase 3 of the reference paper.
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Deformed mesh |u| (logarithmically scaled up 400 times) (Time 180.0 day)
Maximum value = 0.2150 m (Element 2009 at Node 2251)
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Fig.3. Maximum displacement of the model this study a) Phase 2 and b) Phase 3
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Table 1. Soil parameters [27]

las
syl Ciog )
awlo 825
% Unsaturated specific weight kN/m3 17 15

unsat — .

Veut Saturated specific weight kN/m3 20 18
€y Initial void ratio 0.5 11
A Compression index 0.01 0.2
K Recompression index 1.5e-3 0.035
v Poissons ratio 0.3 0.3
M Friction angle of the soil at critical state 1.3 1.2
C Cohesion Kpa 0.1 1
¢’ Friction angle o 35 25

KO0,x Lateral earth presuure coefficient 0.5 0.57

OCR Overconsolidation ratio 2 1
k, Lateral hydraulic conductivity m/day 2 4.75e-3
k, Horizontal hydraulic conductivity m/day 2 4.75e-3

Sres Residual saturation 0.06203 0.1789

Ssat Fully saturated condition 1 1
In Van Genuchten parameter 1.377 1.09
Ja Van Genuchten parameter 1/m 3.83 0.8
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Fig.4. States of aquifer: a) Sandy aquifer without clay, b) Sandy aquifer with continuous clay layer at a depth of 45 meters, c)
Sandy aquifer with discontinuous thinner clay layer at a depth of 45 meters, d) Sandy aquifer with discontinuous thinner clay
layer at a depth of 25 meters, e) Sandy aquifer with discontinuous thicker clay layer at a depth of 25 meters.
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Table 2. Scenarios considered for analysis
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Table 3. The results of the analysis in different scenarios for the state 1

Ol 2oy : Sham e osile (b Cents | 5150 ey Cannitig b - ‘
tigg (MM) conssgyd ol ) oy s (M) o gl < (Jl) o s il ol e
94.15 21.487 1.333 22.82 5
92.64 21.735 1.725 23.46 10
91.26 22.488 2.152 24.64 20
90.20 24.761 2.689 27.45 50
89.95 26.43 2.95 29.38 100
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Table 4. The results of the analysis in different scenarios for the state 2

Ol do o (MM) g @ Glrzr |5l o osile (Bl Gt | 2l 1 0 (e Cmiiigp | (o) ol o 281 o Do
Canndiig 3 (MM) esrae 43is (Mm)oT wlaws
19.31 58 242.3 300.3 5
19.51 58.9 242.9 301.8 10
19.67 59.9 244.5 304.4 20
19.13 60 253.6 313.6 50
19.36 62 258.2 320.2 100
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Table 5. The results of the analysis in different scenarios for the state 3

Ol wo Comtind Glpz |5l ey esile (Bl cantd | s S31 3150 Grej it | (L) ol s 28l oy e
ety 8 (mm) (MM) e 50 4,355 (mm) 1
46.54 49.66 57.04 106.7 5
45.95 49.68 58.42 108.1 10
45,51 49.47 59.23 108.7 20
45.80 51.71 61.19 112.9 50
43.51 50.69 65.81 116.5 100
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Table 6. The results of the analysis in different scenarios for the state 4

Ol oy Cetind | s ceng oaibe (o et | s S35 50 g Santisd | (Jo) ol g 2 o Sae
oty 5 (mm) (MM) 500 i (mm) i
38.416 40.03 64.17 104.2 5
35.939 39.39 70.21 109.6 10
36.393 43.09 75.31 118.4 20
27.531 37.69 99.21 136.9 50
22.791 43.6 147.7 191.3 100
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Table 7. The results of the analysis in different scenarios for the state 5

Ol oy Cniiig B oyl pum Qe osile (Sl s Sl 3150 ey S )9 (Ul) ol s 2l ylaj e
S b (mm) (MM) e52as 4,555 5 (mm) o1 =l
31.63 87.6 189.3 276.9 5
30.28 86.4 198.9 285.3 10
29.24 85.8 207.6 293.4 20
26.64 82.9 228.2 311.1 50
20 71.7 286.8 358.5 100
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Fig.5. Comparison of the amount of subsidence between different states.
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Fig.6. Comparison of subsidence recovery between different states due to artificial recharge
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Fig.7. Land subsidence in a sandy aquifer with the continuous clay layer

Deformed mesh |u| (logarithmically scaled up 100 times) (Time 7200 day)
Maximum value = 0.2934 m (Element 903 at Node 2472)
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Fig.8. Land subsidence in a sand aquifer with discontinuous clay layer.
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