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1

1.1 

1.1.1

205

K4+480 ( K12+900) 205

1

1.1.2

205

30.31hm2 27.56hm2 2.75hm2

42  2015 7 2019 1

1.1-1

1.1-1

1 205
2
3
4
5
6 3.3

7

km 8.42 km/h 60
-II

m 12 m 2*3.5
4% m 12.5

2% 1/50, 1/100
8 3.3
9 1.8

10 2015 7 2019 1
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hm2

27.56 27.56 8.42km 5
46 7

1.04 1.04 2
1.1 1.1 2
0.61 0.61 1.04km

30.31 27.56 2.75
m³

35.74 28.41 0 7.34
1.1.3

37552.19 20352.08

3.3 1.8

1.1.4

1.1.4.1

205 8.42km 60km/h

12m

1.1-2
hm2

8.42km 780m/40
816m/5

27.56

2 1.04
2 1.1

1.04km 0.61
30.31

1.1.4.2
1

8.42km 60km/h 12m

2*3.5m 75m 250m

35m 4.0%
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4cm AC-13C+6cm AC-20C+20cm4.0%

+20cm3.0% +20cm 4cm

AC-13C+6cm AC-20C +

4 250m

1 0.5 1.5 8 10m

2.0m

0

8m 1 1.5 8 20m 1 1.75 20 30m 1 2 2m

4m 4m

3
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2

1 4 40

48 40m T

20m 16m

3

1.1-3

m
m m (m)

            

1 k4+656
k4+625

k4+686
12.5 10 3-16 61

2 k4+970
k4+927

k5+014
12.5 12 5-16 87

3 k7+114
k7+083

k7+145
12.5 9 3-16 62

4 k8+815
k8+527

k9+103
12.5 48 14-40 576

T

5 k10+478
k10+463

k10+493
12.5 6 1-16 30
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940m/46

1.1-4

(Km)

m/

1-1.5×1.5 1-2.0×2.0 1-3.0×3.0 1-4.0×4.0 1-4.0×4.0 1-6.0×4.5

K4+480 K6+500 6.500 180/12 100/5 45/2 30/1

K6+500 K7+900 1.400 15/1 40/2 70/2
K7+900 K8+075 0.175 15/1

K8+075 K10+507.37 2.432 45/3 120/3 45/1 45/2

K10+507.37 K12+303 2.795 120/8 40/2 30/1

375/25 300/12 45/2 175/5 45/2

3

7

4

1.1.5

1.1.5.1

1

2

3

4

5

6
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7

1.1.5.2

1.32hm2 205 3

2 K7+100 K10+900

1.04hm2

  

1.1.5.3

5

1.32km 6.5m 0.75hm2

4 1.04m 0.61hm2

6.5m
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1.1.5.4

2.18 m3

3

k4+500 K8+900 K11+100 1.5hm2

2

K8+200 K11+600 1.1hm2

1.1.5.5

51.63 m3

2.18 m3 41.59 m3 2.18 m3 10.04 m3

35.74 m3 1.67 m3

28.41 m3 1.67 m3 7.34 m3

1.1.5.6

1

2
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3

4

5

1.1.5.7

1

, 1:5 2.0

3%

30cm

8cm

3

93

90%

30Mpa 310.5 0.01mm JN150
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1:1.5 1:1.0

CJJ11 91

2

0.5m 2.5m 0.23

m3

1

2

3

0.06% 1.8kg/m3

4

1/3000 10mm 0mm

5

6
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7

8

9

5

1

2

3

4

5

6

JTJ041-2000
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7

8

3

1.1.5.8

2015 7 2017 6

2015 7 2019 1

2019 1

1.1.6

51.63 m3

2.18 m3 41.59 m3 2.18 m3 10.04 m3

35.74 m3 1.67 m3

28.41 m3 1.67 m3 7.34 m3

1.1-5 : m3

/
( m3) ( m3) m3)

33.66 0.60 33.06 26.32 0.60 25.72 7.34 10.64 

0.82 0.00 0.82 0.82 0.00 0.82 0.00 0.00 

34.48 0.60 33.88 27.14 0.60 26.54 7.34 10.64 

0.16 0 0.16 0.16 0 0.16 0 0

0.32 0.32 0 0.32 0.32 0 0 0

0.47 0.32 0.16 0.47 0.32 0.16 0 0

0.01 0.01 0.01 0 0.01 0 0

0.28 0.28 0 0.28 0.28 0 0

0.29 0.28 0.01 0.29 0.28 0.01 0 0

0.02 0.02 0.02 0 0.02 0 0

0.48 0.48 0.48 0.48 0 0
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0.50 0.48 0.02 0.50 0.48 0.02 0 0

35.74 1.67 34.07 28.41 1.67 26.73 7.34 10.64 

1.1.7

47.81hm2 44.24hm2

3.57hm2 10.77hm2 20.06hm2 10.04 hm2

0.44hm2 6.50hm2

1.1-6

1.1-6 :hm2

hm2)

44.24 10.06 19.49 8.21 6.48
1.32 0.35 0.25 0.7 0.02
1.5 0.21 0.87 0.42

0.75 0.15 0.32 0.26 0.02
47.81 10.77 20.06 10.04 0.44 6.5

30.31hm2 27.56hm2 2.75hm2

7.39hm2 11.54hm2 7.73hm2 0.35hm2

3.3hm2

1.1-7

1.1-7 :hm2

hm2)

27.56 6.85 11.11 6.32 3.28
1.04 0.25 0.2 0.57 0.02
1.1 0.15 0.62 0.33

0.61 0.14 0.23 0.22 0.02
30.31 7.39 11.54 7.73 0.35 3.3

1.1.8
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1.2 

1.2.1

1.2.1.1

70%

1917m 454m

4 5

1.2.1.2

1

— —

I

165° 12°

2

GB50011-2010 A

2009 117

7 0.40s 0.10g

1.2.1.3

41 16.9 38.9

-8.8 263 70% 18

6 11.3

28.7 / 3 6 7 9
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1.2.1.4

675172. 41 m3

113kg/ m3 0.2kg/ m3(2002 ) 4.64 kg/ m3 ,

2750

1.2.1.5

PH 5.0 6.0 40 100cm 5

30cm

1.2.1.6

1.2.2

SL190-2007

GB50434-2008

500t/km2•a

831t/km2•a
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2

2.1 

2014 10 205

2014 12 205

[2014]253

2015 11 26 205

[2015]609

2.2 

5

205 2016 6

205

2016 8 18 205

[2016]216 205

2.3-1

2016 6

2016 8
205

[2016]216
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2.3 

2.3.1

2016 65

2.3-2

2016 65

1

2 30% 36.6%

3 30%

4 300
20%

5 20%
6 20

1 30% 23.29%

2 30%

3

“ ”

20%
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2.3.2

2015 1561

2.3.2.1

2015 1561

2.3-2

2015 1561 

1
10 m3

10 m3 50%
20%

9.26 m3 7.34
m3

2
5 m3

3 30%

4
10

30% 10

2.3.2.2

2.4 
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3

3.1 

3.1.1

47.81hm2

47.81hm2 0hm2

44.24hm2

3.57hm2

[2014]1723

0.00hm2

3.1.2

30.31hm2

3.1-1 3.1-2

3.1-1

hm2 hm2

47.81 30.31 -17.5

0 0 0

47.81 30.31 -17.5
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3.1-2

+/-

44.24 27.56 -16.68
1.32 1.04 -0.28 1
1.5 1.1 -0.4 1
0.75 0.61 -0.14 0.28km
47.81 30.31 -17.5

0 0 0
47.81 30.31 -17.5

17.5hm2

1 205

13.30km 12.356km 944m/6 704m /2

179m/3 8.42km 7.604km

816m/5 576m /1 179m/3

K0+000~K4+480

4.48km K4+480

K12+900~K13+300

0.40km K12+900

4.88km 16.68hm2

2 2 K7+100 K10+900

1.04hm2 3

1.32hm2 0.28hm2

3 2 K8+200 K11+600

1.1hm2 3 1.5hm2

0.4hm2
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4 5 1.32km

4 1.04km

0.28km 0.14hm2

5

3.1.3

27.56hm2

27.56hm2 3.1-2

3.1-2 hm2

1 27.56 27.56 0.00

2 1.04 -1.04

3 1.1 -1.1

4 0.61 -0.61

30.31 27.56 -2.75

3.2 

35.74 m3 1.67 m3

28.41 m3 1.67 m3 7.34 m3

3.3 
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3.4 

4

3.4-1
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“

”

3.5 

3.5.1

3.5.1.1
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3.5-1

3.5.1.2

2015 7 2017 6

2015 7 2019 1
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3.5-2

1

2016 2 -9 2016 2 -2017 5

2016 2 -8 2016 2 -2017 5
2016 2 -8 2016 2 -2017 5
2016 2 -8 2016 2 -2017 5

2016 2 -2017 5
2016 10 -12 2018 1 -3

2017 1 2018 4 -5

2

2015 10 -2016 1 2015 10 -2016 1

2017 1 -3 2018 1 -3
2017 1 -3 2018 1 -3
2017 4 -5 2018 5

3
2017 1 -3 2018 1 -3
2017 1 -3 2018 1 -3
2017 4 -5 2018 4 -5

4

2015 10 -2016 1 2015 10 -2016 1

2017 1 -3 2018 1 -3
2017 1 -3 2018 1 -3
2017 4 -5 2018 4 -5

3.5.1.3

13407m2
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1509m3 17302 m3 1755 m3

40x40cm 30cm

290m3

0.76hm2 0.28hm2

30cm 0.34 m3

0.95hm2 0.15hm2

30cm 0.28 m3
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1.04km

20x20cm 1:1

0.49hm2

0.12hm2

30cm 0.48 m3

3.5-3

+/-

m2 16350 13407 -2943
m3 21100 17302 -3798
m3 1840 1509 -331.2
m3 2140 1755 -385.2
m2 0 200 200

hm2 2.88 1.83 -1.05
m3 0.86 0.6 -0.26

m3 314 290 -24
hm2 0.97 0.76 -0.21
hm2 0.35 0.28 -0.07

m3 0.4 0.34 -0.06
hm3 1.29 0.95 -0.34
hm2 0.21 0.15 -0.06

m3 0.32 0.28 0.00
m3 673.5 547.78 -125.72
hm2 0.6 0.49 -0.11
hm2 0.15 0.12 -0.03

m3 0.59 0.48 -0.11
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3.5.2

3.5.2.1

9625m2

2500 /hm2

2.20hm2 5795

3.5-4

1

2

3

4

3.5.2.2

2015 7 2017 6

2015 7 2018 6

3.5-5
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1 2016 11 -2017 6 2016 11 -2017 6

2
2017 1 -6 2018 4 -6
2017 1 -6 2018 4 -6

3
2017 1 -6 2018 4 -6
2017 1 -6 2018 4 -6

4
2017 1 -6 2018 4 -6
2017 1 -6 2018 4 -6

3.5.2.3

3-5

3-6
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3.5-6

+/-

m2 12500 9625 -2875
hm2 0.97 0.76 -0.21

2425 2210 -215
hm2 1.29 0.95 -0.34

3225 2365 -860
hm2 0.6 0.49 -0.11

1500 1220 -280

3.5.3

3.5.3.1

3.5-7

1

( (

2

3
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4

3.5.3.2

2015 7 2017 6

2015 7 2019 1

3.5-8

1

2015 9 -2016 2 2015 9 -2017 2
2015 9 -2016 2 2015 9 -2017 2
2015 9 -2016 2 2015 9 -2017 2
2015 9 -2016 2 2015 9 -2017 2
2015 9 -2016 2 2015 9 -2017 2

2015 8 -9 2015 8 -9
2015 9 -2016 2 2015 9 -2017 2

2018 2 2019 2
( 2015 9 -2016 2 2015 9 -2017 2

2
2015 8 -9 2015 8 -9

2015 9 -2016 2 2015 9 -2017 2

3

2015 9 -2016 2 2015 9 -2017 2
2018 2 2019 2

2015 8 -9 2015 8 -9
2015 9 -2016 2 2015 9 -2017 2

4
2015 8 -9 2015 8 -9

2015 9 -2016 2 2015 9 -2017 2

3.5.3.3

0.6 m3
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30cm

350m3

2150m2

400m2

1820m2

0.32 m3 30cm

0.28

m3 30cm 3m

0.5m 1.0m

0.8m 0 1 0.25 3m

422m3 4680m2 422m3

0.48 m3

30cm

600m2

3.5-9

+/-

m3 486 350 -136.08
m3 25.83 18.60 -7.23
m3 7.42 5.34 -2.08
m3 6.16 4.44 -1.72
m2 28 20 -7.84

m3 0.86 0.60 -0.26
m2 1480 2150 670.00 

 - 33 - 



m3 2300 1955 -345.00
( m2 350 400 50.00

m3 0.4 0.32 -0.08
m2 1580 1850 270.00 
m3 576 422 -153.60
m3 576 422 -153.60

m3 0.32 0.28 -0.04
m2 5400 4680 -720.00

m3 0.59 0.48 -0.11
m2 500 600 100.00 

3.6

3.6.1

2016 8 [2016]216 205

1744.18

1360.76 383.42

138.89 14.23 59.55 66.75

8.38 95.62

3.6-1

3.6-1

138.89 138.89 1168.76 1307.65 
1 67.55 67.55 1160.83 1228.38 
2 23.85 23.85 5.88 29.73
3 29.76 29.76 29.76
4 17.73 17.73 2.05 19.78

0.61 13.61 14.23 187.50 201.73
1 0.00 0.00 0.00 187.50 187.50 
2 0.21 4.56 4.77 4.77
3 0.28 6.18 6.46 6.46
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4 0.13 2.87 3.00 3.00
59.55 59.55 4.50 64.05
56.49 56.49 4.50 60.99

1 19.94 19.94 4.50 24.44
2 9.34 9.34 9.34
3 14.57 14.57 14.57
4 12.64 12.64 12.64

3.06 3.06 3.06
66.75 66.75 66.75

1 4.25 4.25 4.25
2 24.00 24.00 24.00

3 12.00 12.00 12.00

4 18.00 18.00 18.00

5 8.50 8.50 8.50

198.44 0.61 13.61 66.75 279.42 1360.76 1640.18 

8.38 8.38

95.62 95.62

383.42 383.42 

1744.18 

3.6.2

1397.60 1058.72 155.83

51.57 35.83 0

95.62

3.6-2
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3.6-2

+/- +/-%

1307.65 1058.72 -248.95 -19.04

1

674.44 553.04 -121.40 -18.00
399.11 327.27 -71.84 -18.00
46.81 38.38 -8.43 -18.00
40.48 33.19 -7.29 -18.00
0.00 0.84 0.84
60.01 38.04 -21.97 -36.60
7.54 5.26 -2.28 -30.23

2

5.88 5.43 -0.45 -7.64
20.21 15.83 -4.38 -21.65
0.13 0.10 -0.03 -20.00
3.51 2.98 -0.53 -15.00

3
26.88 19.71 -7.17 -26.67
0.08 0.06 -0.02 -26.67
2.81 2.44 -0.37 -13.33

4

2.05 1.67 -0.38 -18.67
12.50 10.21 -2.29 -18.33
0.06 0.05 -0.01 -20.00
5.17 4.20 -0.97 -18.67

201.73 155.83 -45.89 -22.75
1 187.5 144.38 -43.13 -23.00

2
0.46 0.36 -0.10 -21.65
4.31 3.93 -0.38 -8.87

3
0.73 0.54 -0.19 -26.67
5.73 4.20 -1.53 -26.67

4
0.33 0.27 -0.06 -18.33
2.66 2.16 -0.50 -18.67

64.05 51.57 -12.48 -19.48

1

0.52 0.37 -0.15 -28.00
0.06 0.04 -0.02 -28.00
0.01 0.01 0.00 -28.00
0.21 0.15 -0.06 -28.00
0.03 0.02 -0.01 0.00

17.97 12.54 -5.43 -30.23
0.92 1.34 0.42 45.27
4.5 3.83 -0.68 -15.00

( 0.22 0.25 0.03 14.29
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2
8.36 6.59 -1.77 -21.21
0.98 1.15 0.17 17.09

3

4.18 3.07 -1.11 -26.67
0.36 0.26 -0.10 -26.67
6.69 5.80 -0.89 -13.33
3.35 2.90 -0.45 -13.33

4
12.33 10.03 -2.30 -18.67
0.31 0.37 0.06 20.00

5 3.06 2.86 -0.20 -6.54
66.75 35.85 -30.90 -46.29

1 4.25 3.85 -0.40 -9.41
2 24.00 8.00 -16.00 -66.67
3 12.00 12.00 0.00 0.00
4 18.00 6.00 -12.00 -66.67
5 8.50 6.00 -2.50 -29.41

~ 1640.18 1301.98 -338.20 -20.62
8.38 0.00 -8.38 -100.00
8.38 0.00 -8.38 -100.00

95.62 95.62 0.00 0.00
95.62 95.62 0.00 0.00

1744.18 1397.60 -346.58 -19.87
1 1360.76 1107.19 -253.57 -18.63
2 383.42 290.41 -93.01 -24.26

3.6.3

3.6.3.1

346.58

253.57

93.01

3.6.3.2

1

1307.67

1058.72 248.95

4.88km
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3.6-3

+/-

m2 16350 13407 674.44 553.04 -121.40

m3 21100 17302 399.11 327.27 -71.84

m3 1840 1508.8 46.81 38.38 -8.43

m3 2140 1754.8 40.48 33.19 -7.29

m2 0 200 0 0.84 0.84

hm2 2.88 1.83 60.01 38.04 -21.97

m3 0.86 0.6 7.54 5.26 -2.28

m3 314 290 5.88 5.43 -0.45

hm2 0.97 0.76 20.21 15.83 -4.38

hm2 0.35 0.28 0.13 0.10 -0.03

m3 0.4 0.34 3.51 2.98 -0.53

hm3 1.29 0.946 26.88 19.71 -7.17

hm2 0.21 0.154 0.08 0.06 -0.02

m3 0.32 0.28 2.81 2.44 -0.37

m3 673.5 547.78 2.05 1.67 -0.38

hm2 0.6 0.49 12.5 10.21 -2.29

hm2 0.15 0.12 0.06 0.05 -0.01

m3 0.59 0.48 5.17 4.20 -0.97

1307.67 1058.72 -248.95

2

201.72

155.83 45.89

3.6-4

+/-

m2 12500 9625 187.5 144.38 -43.13

hm2 0.97 0.76 0.46 0.36 -0.10
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2425 2210 4.31 3.93 -0.38

hm2 1.29 0.946 0.73 0.54 -0.19

3225 2365 5.73 4.20 -1.53

hm2 0.6 0.49 0.33 0.27 -0.06

1500 1220 2.66 2.16 -0.50
201.72 155.83 -45.89

3

61.00

48.71 12.29

3.6-5

+/-

m3 486 350 0.52 0.37 -0.15

m3 25.83 18.60 0.06 0.04 -0.02

m3 7.42 5.34 0.01 0.01 0.00

m3 6.16 4.44 0.21 0.15 -0.06

m2 28.00 20.16 0.03 0.02 -0.01

m3 0.86 0.60 17.97 12.54 -5.43

m2 1480 2150 0.92 1.34 0.42

m3 2300 1955 4.5 3.83 -0.68

m2 350 400 0.22 0.25 0.03

m3 0.40 0.32 8.36 6.59 -1.77

m2 1580 1850 0.98 1.15 0.17

m3 576 422 4.18 3.07 -1.11

m3 576 422.40 0.36 0.26 -0.10

m3 0 0.28 6.69 5.80 -0.89

m2 5400 4680 3.35 2.90 -0.45

m3 0.59 0.48 12.33 10.03 -2.30

m2 500 600 0.31 0.37 0.06

61.00 48.71 -12.29
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7 16

207

50%

30%

4.2-1

1
1 15

50%1 82

1 2 65

1 2 3

30%
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1
2 2

1 1

1
1 2

1 1

1

1 20

2 5

1 1

7 16 207

3

7 16

7 16 100%
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100%

4.2-2

% %

1 15 12 12 100 10 83.33 

1 82 58 58 100 44 75.86 

2 65 45 45 100 30 66.67 

2 3 2 2 100 1 50.00 

1 10 7 7 100 4 57.14 

2 2 1 1 100 1 100.00 

1 1 1 1 100 1 100.00 

1 2 1 1 100 1 100.00 

1 1 1 1 100 1 100.00 

1 20 15 15 100 10 66.67 

2 5 3 3 100 2 66.67 

1 1 1 1 100 1 100.00 

16 207 147 147 100 106 72.11 

4.2.2.5

1

2

1

2
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4 7 8

50%

30%
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1 1 2

100%
1 2 2
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4 7 8
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85%

( ) 85% 41%~85%
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60%

40%~60%

40%

4

4 7

4 7 100%

100%

4.2-4

%
%

%

1 2 2 2 100 86.58 3.49 1 70%

2 2 1 1 100 95.55 99.62 1 50%

2 2 1 1 100 96.22 99.64 1 50%

2 2 1 1 100 93.52 99.34 1 50%

7 8 5 5 100 1

4.2.2.6
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5.2.1

5.2-1

% 95 95

% 95 +2 97

0.7 0.8 0.2 0.9 1.0
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% 95 95 95 95

% 97 +2 99

% 25 +2 27

5.2.2

2019 4 2019 6

5.2.2.1

30.31hm2

30.06hm2 17.47hm2

8.89hm2 3.70hm2 99.17%

95%

5.2-2

5.2-2
hm2

hm2) hm2) hm2)

hm2

hm2) %)

27.56 27.56 17.47 8.89 0.96 9.85 27.32 99.13
1.04 1.04 0.00 0.00 1.04 1.04 1.04 99.62
1.10 1.10 0.00 0.00 1.10 1.10 1.10 99.64
0.61 0.61 0.00 0.00 0.61 0.61 0.61 99.34
30.31 30.31 17.47 8.89 3.70 12.59 30.06 99.17
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5.2.2.2

12.84hm2

12.59hm2

98.04% 97%

5.2-3

hm2) hm2) hm2)

hm2

%)

27.56 17.47 10.09 8.89 0.96 9.85 97.62
1.04 0.00 1.04 0.00 1.04 1.04 99.62
1.10 0.00 1.10 0.00 1.10 1.10 99.64
0.61 0.00 0.61 0.00 0.61 0.61 99.34

30.31 17.47 12.84 8.89 3.70 12.59 98.04

5.2.2.3

500t/km2·a 462t/km2·a

1.08 1.0

5.2-4

t/km2·a t/km2·a

410 500 1.22
480 500 1.04
495 500 1.01
485 500 1.03
462 500 1.08

5.2.2.4

1.67 m3

1.65 m3 98.80%
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95%

5.2-5

m3 m3 %

1# 0.76 0.75 98.68
2# 0.91 0.9 98.90

1.67 1.65 98.80
5.2.2.5

30.31hm2

3.72hm2 3.70hm2

99.39% 99% 12.21%

27%

5.2-6

hm2) hm2

hm2 % %)

27.56 0.97 0.96 99.23 3.49
1.04 1.04 1.04 99.42 99.62
1.10 1.10 1.10 99.64 99.64
0.61 0.61 0.61 99.15 99.34

30.31 3.72 3.70 99.39 12.21

5.2.2.6

5.3 

GB/T22490-2008
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5.3-2
/ /%

17 85%
1 5%
2 10%
14 70%
2 10%
4 20%

15 75%
1 5%
4 20%

14 70%
4 20%
2 10%

15 75%
4 20%
1 5%
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~2016 12 22.58hm2 2017 1 ~2017 12

30.31hm2 2018 1 ~2018 12 30.31hm2 2019 1

12.84hm2 2019 2 ~2019 6 12.84hm2

6.4.3.3

2015 7 ~12 10.85hm2

2300t/km2·a 124.78t 2016 1 ~2016 12

22.58hm2 2800t/km2·a 632.24t 2017 1 ~2017 12

30.31hm2 3200t/km2·a 969.92t 2018 1

~2018 12 30.31hm2 2400t/km2·a

727.44t 2019 1 12.84hm2 1200t/km2·a

12.84t 2019 2 ~2019 6 12.84hm2 462t/km2·a

24.72t

2491.93t 2015 7 2019 1

2467.22t 2019 2 2019 6 24.72t 2019 6

462t/km2·a

6.4.3.4

2019 6 2019 6
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99.17% 98.04%

1.08 99.39% 12.21%
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2 2014 12 205
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3 2015 7

4 2015 11 26 205

[2015]609

5 2015 12 15 205

[2015]361

6 2016 11 9 205
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2019 7 5





2019 7 5

205

K4+480 (

K12+900) 205



2016 2 2017 5

1 0.5 1.5

8 10m 2.0m

0 8m 1

1.5 8 20m 1 1.75 20 30m 1 2 2m

4m 4m

60cm 60cm

1:1 m7.5 10cm







2016 2 2017 5

13407m2 17302 m3
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97 15

82 100%

2019 7 5

97 100%
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