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1 CHAPTER 

  

第 1 章   

绪  论 
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昆明新机场特殊地基处理研究 

1.1  研究意义 

4 F

4 000 m 60 m 4 000 m

45 m 58.42  

50 m

 

 

 

1.2  研究内容 

1.2.1  岩溶发育规律和基本特征 

 

 

1  

2  

3  

4  
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1.2.2  岩溶地基处理方法研究 

 

1  

2  

1.2.3  红黏土地基处理方法研究 

 

1  

2  

1.2.4  填土地基处理试验研究 

5 000

 

1  

2  

3  

1.2.5  航站楼区 F10 断层破碎带碎裂岩地基处理研究 

F10 F10

 

1 F10  

2  

3  

 

 

 

 





 

 

 

 

 

 

 

2 CHAPTER 

  

第 2 章   

工程地质条件 
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2.1  地形地貌 

Ⅰ

Ⅱ Ⅲ  

1. Ⅰ  

3/4 2 070

2 100 m 50 m

2 090 m

600

28 /km2

50 100 m 192 m 30

50 m 110 m 3 12 m 500 5 000 m2 11 000 m2

2.1-1  

 

2.1-1   

2. Ⅱ  

11% 2 070 2 100 m 2 193 m

2 060 m 133 m

2.1-2  

 

2.1-2   
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3. Ⅲ  

2.98 km2 3° 7° 10° 2.1-3  

 

2.1-3   

2.2  地层岩性 

 

1996 1∶5

1986 1∶2 000

12 2.2-1 9

2 2

F10

P1d P1y

 

2.2-1   

     /m  

 

   
al pl

4
Q



 
>35 

 

   
el dl

4
Q



 
<20 

 

 

 

  P1y2 >230 

3 25 cm 3 10 cm
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     /m  

  

  P1y1 82 
 

 

 
 P1d 6 15 

 

 

 

  C2w 93 
 

 

  C1d 37 

 

 

 

  D3z >123 

 

 

  D2h 
122

148 

 

 

 

 

 
 Є2s 

200 

 
 

 

 
 Є2d 

>80

100 

 

 

 

 

 
 Є1l 106.6 
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2.2.1  寒武系 

3  

1. Є1l  

106.6 m  

Redlichia Pteroredlichia murakamii

Eoptychoparia yunnanensis Hoffetella elongata  

40 50 100 150 m

35 44 m 111  m  

55°∠17° 85°∠16° wck13

wck13+1 wck12 1 wck152

wck157 wck158 wck159  

2. Є2d  

80 m  

Kunmingaspis yunnanensis Chittidilla plana Sinoptychoparia tuberculata  

100 m

29 59 m 20 32 m

23 30 m

50 70 m

50 110 m        
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29 64 m

70 95  m  

48 m

83 m

 

 

 

3. Є2s  

200 m

Protohedinia yunnanensis Manchuriella shuanglongtanensis Szeaspis xiaoxiangensis

 

265.6 m 200 300

100 176  m  

12%

330°∠30° 114 m

20° 30°  

137°∠13° 114 m

 

 

wck48 wck56 wck29 wck30

wck36 wck39 wck190 wck191
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2.2.2  泥盆系 

 

1. D2h  

142 m  

D2h D2h1

D2h2 D2h1 3 5 m

D3z Є2s  

3 5 m

 

18%

Є2s

D3z 153 m

126° 130°∠30° 36°  

0° 15°∠10° 13°

170°∠10°

 

2. D3z  

123 m  

219 m
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799 m

492 523 m

Hunanospirifer sp. Cyrtospirifer sp.

293 m Disphyllum aff. 

duyunense Cladopora sp.

526 m

415 m

33 m Disphyllum cylindricum Hunanophrentis aff. Zaphrentoides

221 m  

60%

126° 145°∠28° 30° 305°∠24°

 

2.2.3  石炭系 

 

1. C1d  

37 m  

2. C2w  

93 m  

1996

C2-P1hn

Pseudostaffella-Fusulinella-Fusulina Triacites

21.8 1 612.8 m

 

1∶5 1986
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2.2.4  二叠系 

 

1. P1d  

6 15 m

 

P1l

 

Pecopteris Sphenophyllum

Lepidodendron Orthotichia Spiriferella  

2. P1y1  

82 m  

300

Schwagerina Nankinella Misellina Pisolina Hayasakaia Wentzellophyllum

 

190° 200°∠12° 16° 30°

136 m  

3. P1y2  

3 25 cm
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3 10 cm >230 m  

600 m

Neoschwagerina Verbeekina Chusenelda Schwagerina

Pseudodoliolina Afghanella Neomisellina Yabeina Ipciphyllum Wentzelella Tachylasma

Cryptospirifer Neoplicatifera  

190° 195°∠10° 12°

 

2.3  地质构造 

 

 

 

SN NE NEE

NW

 

2.3.1  褶皱构造 

EW NEE NEE EW

F10 2.3-1 2.3-2  
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1 2 3 4 - 5 6  

7 8 9 10 11 12  

13 14  

2.3-1   

 

2.3-2   

 [ 1]: 15  
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1.   

1  

F12 3

4 km 1 km

wck4 wck26 Є2d

Є2s D2h Є2d

Є2s D2h D3z

C1d C2w  

NEE EW

330° 347°∠10° 42° 125° 167°∠25° 36° 332°∠87°

64°∠4°

NEE  

 

2  

250 m F12 1.5 km 1 km

wck18 wck21  

Є1l Є2d

Є2s Є1l

F10

Є2d Є2d

Є2s F183 Є2d

 

EW 355° 5°∠10° 30°

170° 180°∠20° 30° 358°∠87° 87°∠1°

2.3-3  

 

2.  

1  

500 m

1.5 km

0.5 km 2.3-4  
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2.3-3   

 

2.3-4   

F181

F181 F181

 

D2h Є2s

 

EW 175° 220°

∠10° 15° 330° 0°∠10° 30° 177°∠84° 267°

∠4°  

2  

 

F10 45°
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F10

- F10  

① NEE

EW 1.5 km 200 500 m

D3z

NEE

145° 170°∠20° 35° 340° 25°∠10° 30° 349°∠85 °

78°∠5°

EW 200° 210°∠55° 60° 325° 335°∠60° 65°

177°∠86° 264°∠39°  

② SEE

EW 1.2 km 200 m

D3z

350° 5°∠25°

35° 190° 210°∠30° 40° 10°∠88° 280°∠7°

 

③ 

EW 1 km 100 m

D3z 200° 210°∠35° 55°

5° 20°∠30° 40° 20°∠85° 290°∠5°

 

④ EW 500 m

D3z

5° 10°∠30° 40° 172°∠19° 182°∠82°

93°∠4°  

⑤ 150 m EW 400 m

D3z

172°∠19° 347°∠30° 169°∠84°

259°∠1°  

⑥ 500 m EW 800 m

D3z

200°∠20° 335°∠10° 5°∠84°

276°∠5°  

① ⑥ EW F10

D3z

F10  
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2.3.2  场区断裂构造 

F10

F12 F18 F101 F102

F10 2.3-1  

2.3-1   

 
 

    

/km /m        

— 

 

 

F10 6 5 8 
320°

340° 

SW E  

NE W  

50°

60° 
P1y 

Є2d Є2s

D2h D3z

C1d C2w 

- -

 

- 

 

 

 
F101 0.4 2 3 310° 58° 76° P1y P1y   

 

 
F102 2 2 3 300° 210° 75° C1d D3z C1d D3z   

 
F12 3 2 4 20° 40° 

290°

310° 
70° 

Є1l Є2d  

Є2s 

Є2d Є2s  

D2h 
  

 

 

F181 3 3 4 EW N 70° Є2s D2h  
-

 

 
F183 2 2 5 EW N 70° Є2d Є1l   

1. F10  

29 km

20 km 6 km

NW EW  

320° 340°

50°

-  

F10 -

① 

② 
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EW

③ 

 

2.3-5 D3z

300 m

160°

190°∠30° 80° C2w

5 8 m  

 

2.3-5   

10 cm 70% 80%

0.3 0.5 cm  

2. F12  

3 km 0.2

0.5 km  

NE NNE N20° 40°E

N40° 60°E N30° 35°E

70°  

Є1l Є2d Є2s
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Є2d Є2s D2h

 

10 m

 

F12

 

3. F18  

3 F181

F182 F183 F182 F183

F12 F181 F183

F181 F183 F181

F183

8 km 5 km  

4. F101  

NW NE NE 58°∠76°

192°∠32°

211°∠24°  

5. F102  

2 km  

203°∠75°

212°∠45°

155°∠21°  

6. F16  

302

NNW 3 km  
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2.4  水文地质条件 

2.4.1  气象和水文 

2 040 m 836.57 mm 5 10

78% 11 4 22%

2 086 mm 3 258

276 mm 11 12 111 115 mm 137 183 mm

14.6 °C -8.1 °C 30.4 °C  

246 km2 38 km

6.1‰ V U

0.39 1.6 0.99

0.73 73% 0.26 27%  

35.2 m 2 091

12.9 m 118 232

32 m  

24 km 170.81 km2

1.3 m×1.5 m 2.0 50 L/s

 

F10 P1d

 

2.4.2  地下水类型 

2.4-1  

 

① 
pl al

4
Q

 el dl

4
Q


0 25 m
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2.4-1   

   

  
pl al

4
Q

 el dl

4
Q

 el

4
Q

pl al

3
Q

 l

1
Q  

 

 

 

 
E2l1 P1y2+P1y1 C2w C1d2 D3z Є1l  

Є1y5 Z3y2+3 

 

 
 D2h2 Є2s 

  
 D2h1 O1t Є2d2 Є1c1 

 E2l2 P1d C1d1 Є2d1 Є2c2 Є1q2 Є1q1 

② P1y2

P1y1 230 300 m C2w

93 m C1d

37 m D3z

>123 m D2h

142 m

Є2s

200 m Є1l

106.6 m  

10 L/ s km2  

③ 

P1d

6 15 m D2h

3 5 m

Є2d

>80 m

10% 20%  

 



    024 

 

昆明新机场特殊地基处理研究 

2.4.3  水文地质单元划分 

F10 F10 3

F10 4 2.4-1

2.4-2  

 

① ② ③  

④ ⑤  

⑥ ⑦  

2.4-1   

2.4-2    

 

 

 

 

   

① 

 
0.8 27.2 m  

 

0.88 12.8 L/s

2 028 m 
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② 

 
 

Kh323

 
7 10 L/s

2 020 m 

③ 

 

 

—

 2 054 m 

④ 

 

0.84 

0.022

30 60 m 
20.9

3 761 L/s

1 980 m 

⑤ 

 

  

10 L/s

10 m

1 970 m 
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⑥ 

—

 

 30 60 m 

2 000 m 

⑦ 

 

40%

 

 26.8 3 852 L/s

1 980 m 

1.  

3  

① 2 023 2 028 m

10

 

② 2 020 m

7

10 L/s  

③ 

 

2.  

4  

① 1 980 m

3 m 2 m

1.5 m 300 m 40 m 3 m



    027 

 

第 2 章  工程地质条件 

14 m 2 m 1 2 m  

② 1 970 m

10 L/s

10 m  

③ 2 000 m

2 000 m

30 m 20 m  

 

④ 1 980 m

 

2.4.4  地下水的垂直分带 

 

1.  

2.4-3  

2.4-3   

   

 
 

C2—1 D3z

35 45 m

30 m 2 053 2 075.5 m

10 15 m  

 

 

 

 

C2—4 C2—3 D3z

50 m

0 25 m 2 050 2 065.8 m
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2.  

 

Ⅰ Ⅱ

Ⅰ Ⅰ1 Ⅰ2 Ⅱ Ⅱ1 Ⅱ2 Ⅱ3 Ⅱ4

2.4-2 2.4-4 2.4-5  

 

2.4-2   

2.4-4   

    

Ⅰ 
—  

 

Ⅰ1  

Ⅰ2 —  

Ⅱ 
—  

 

Ⅱ1  

Ⅱ2  

Ⅱ3  

Ⅱ4  

Ⅰ 72.22 km2 Є1c1 Є1c2 Є2d2

P1d
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C1d1 Є1d1 Є2d2 O1t

 

Ⅱ 160.25 km2 Є1c1 Є1c2 Є2d2 Є1d1

Ⅰ Є1q1 Є1q2 Є1c1 Є2d1 Є2d2 Є2h1

P2e1N P2e2  

3 2.4-2

 

3

 

2.4-5  

2.4-5   

 

 

 

 

 

 
  

 

Ⅰ 

 

75 m 2 062 m

10 20 m

2 040 2 050 m

2 062 m  

10

45 m 2 090 m

30 m 2 060 m

 

 

 

A1  

Є2d

 
 

 

 

C1  

5 10 m 2 058.6

2 052.7 m

30 m

2 009 2 022 m

2 058.6 2 052.7 m  

40 m

2 009 2 022 m

 

 

50 m

30 m 1 995

2 007 m

2 032 2 034.7 m  

0 30 m 2 045

2 056 m 45 m
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Ⅰ 

 

 

C3  
35 m 1 995 2 005 m

 

1 985

1 995 m

 

 

Ⅱ 

 

 

C2  

35 m

2 045 m 15 m

2 030 m

2 045 2 062 m 

15 25 m

2 062 m

2 062 m

 

 

Ⅱ 

 

C4  

60 m 2 030  

2 045 m F1

15 m 2 050 m

1 965 2 060 m

2 030 2 060 m

 

15 m

2 090 m 2 070 2 090 m

90 m

1 990 m 1 960 1 990 m

 

 

 

B1  

F12 55 m

1 965 2 030 m 35

65 m 1 920 1 965 m

35 m

1 963.6 m

50 60 m

1 900 m

1 962 2 030 m  

25 80 m

1 986 1 995 m

35 m 1 955 m

50 m

1 938 1 943 m 45 m

1 909 m

 

 

 

B2  

1 945 1 962 m 45

60 m 1 900 m

1 945 1 962 m  

1 925 1 970.5 m

20 30 m 1 905 m
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35 50 m 2 030 2 045 m F10

F10

F10 2 045 m

F10

 

 

 

 

 





 

 

 


