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Qlassification of thermal water in Guanzhong Area, Shaanxi Province
MA Zhi-yuan , FANG Ji-jiao , NIU Guang-liang
( School of Environment Sdence and Engineering, Chang’ an University, Xi ‘an 710054, China)
Abstract The meteoric origin of geothemal water in study area is evidenced by its environmental isotope composition. The geo-
thermal water can be dassified into three categories based on the time when replenishment take place and mixing extent with nomal
groundwater which are: geothermal water mixing with normal groundwater recharged mainly by the modem meteoric water  geother-

mal water mixing with nomal groundwater water recharged by both ancient and modem meteonic water; deep— runoff geothermal

water recharged mainly by ancient meteoric water.
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Table 1 Environmental isotopes composition in underground thermal water
fm Ic 1¢/a AD /%o 380 /%0 TU
1 865.00 4~46 —80. 82 —10. 70
2 732 44 — 7810 —10.76
3 1160 47 —75.20 —10. 44
— 7170 —9.98
4 43 517687 —74.30 —10. 59 31.53+4.65
— 7290 —10. 32
— 8850 —12.04
5 497.50 56 ~ 70 14 461+257 —89.20 —12. 10 12.6313. 86
—86.25 —11.91
— 8612 —11.94
6 270 42 1919 —88 10 —12.11
—83.70 — 11. 90
7 514.54 68 13 300480 —86.97 —12.02 7.0
—8278 —11.95
8 356 50 1 916 —87.80 —12.08
—86.20 —11. 94
9 1 500.00 56 18 211+787 — 88 40 —12.01 15.49+3.73
—86.32 —12.05
—86.65 —11. 99
10 600.00 31 —84.80 —11.63
1 1 556.00 56 —87.30 —11.97
12 56 —9L 50 —12. 60
—91.90 —12.63
13 279.50 63~ 70 —93.70 —12.71
— 88 06 —12.24
14 256 —84.4 —11.52
—89.10 —12. 00
15 627.12 53~57 — 8594 —11. 86
—84. 10 —11. 94
16 44 — 82 00 —11.33
17 21 —67.38 —10. 27
18 60 —85.00 —11. 63
19 156 21 —63.30 —9.28
20 156 21 —175.40 —10.72
21 156 21 —68 15 —9.61
156 21 — 68 70 —9.60
23 156 21 — 6824 —9.59
4 0 20 —658 —9.41
25 0 20 —64. 80 —9.31
26 0 20 —65. 80 —9.05
27 0 20 —63. 66 —9.07
2 0 40 —74.20 —10.33 341
29 0 38 —7220 —10.52 3+1
30 0 32 —73.4 —10. 26
31 0 40 — 7171 —10.70
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Table 2 The mix proportion between normal ground 30 *
water and hydrothermal water %50 ®
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5 F A
1 —10.70 2.8 7427 o
2 —10.76 2.74 7323 -15 -10 -5 0
3 —10.44 3.71 78.76 §'0/%
4 —9.8 6.5 8670
8
5 —10.59 3.2 7617 2 (7 00
6 —10.32 4.2  80.83 Fig.2 The relationship between TU and 8 0
7 —12.04 2.4 5112 in the themal water
8 —12.10 2.10 5009
9 —11.91 2.60 53.37 oo
10 —11.94 2.5 5285 50 Kb KA BAR
i —12.11 2.8 49.91 8D =7.855"0 + 12.94
2 —11.90 2.6 5354 -60
3 —12.02 2.9 5147 * R BIR & B K
-
14 —11.95 2.48 5268 s 1
15 —12.08 2.15 5043 -8 MG REAR S RE A
16 —11.94 1.26 5285
17 —12.01 1.20 5164 -90
18 —12.05 1.17  50.95
-100
19 —11.99 1.2 5L99 15 13 - - — "
20 —11.63 1.60 5820 5 '%0/%
21 —11.97 1.24 5233
2 —12.60 0.78  41.45 3
23 —12.63 0.76  40.93 Fg. 3 Classification of the geothermal water
% —12.71 0.72  39.55 in Guanzhong Area.
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Globally finding critical surface on soil slope by grids method
ZHU Yi _junl' *,ZHU Xiang_rong1
(1. Geotechnical Department of Zhejiang Unwersity . Hangzhou 310027, China:
2. Zhejiang Provincial Institute of Communication Plan, Design and Research > Hangzhou 310006, China)
Abstract ; Based on soil slope face grids. a new method is put forward to globally search critical slip face on slope- It has prefera-
bly utilized the optimization advantages of geometrical model- Furthermore: its theory is easily intelligible- If assisted by experi-

ence analysis on some degree, it will more efficiently get the critical slip suface on soil slope- Two examples are given: their re-

sults are both of good integrity - It is applicable to some complex soil slopes-

Key word :soil slope; critical surface: geometrical optimization; enumerative method ; two —division method
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