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K13+094 K75+550  

4cm /SBS ARHM-13  

/SBS /SBS 1.8

0.1Kg/m
2

 

6cm /SBS ARHM-20  

PCR PCR 0.5 0.1L/m
2

 

6cm /SBS ARHM-20  

PCR PCR 0.5 0.1L/m
2

 

4cm CAM-13  

PCR PCR 0.3L/m
2

 

PC-2 PC-2 1.1 0.1L/m
2

 

18cm 7d 4 5MPa  

18cm 7d 4 5MPa  

18cm 7d 2.5 4MPa  

74cm 

15cm  

K75+550 K95+500  

2.5cm /SBS ARHM-10  

/SBS /SBS 1.1

0.1Kg/m
2

 

7.5cm /SBS ARHM-20  

PCR PCR 0.5 0.1L/m
2

 

6cm /SBS ARHM-20  

PCR PCR 0.5 0.1L/m
2

 

4cm CAM-13  

PCR PCR 0.3L/m
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74cm 

15cm  

15cm  

3  

9108m/7 9094m/28 21 119

1-2 1-4  

1-2 

    

1  

K94+956 
- + T 3×30+ 50+90+50

+30×30+4×40m  

K94+973 
- + T + -

60+30+ 50+90+50 +3×30+2×45+28×30+3×40m  
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3  
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+ - + T
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1.1.2  

1.1.2.1  

 

V  

 

813 2174m  

 

1.1.2.2  

3.7~9.5 34 ~42.2 -23.3

~-37.3℃ 2620.7h~3027h 10℃ 2354℃~3500℃

86d~149d 404.9mm~488mm 1681mm~1980 

mm NW WN 2.3~2.8m/s 20 1h 6h 24h 

52.2mm 55.1mm 56.4mm  

1-9  
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1-9 

      

1  ℃ 3.7 6 9.5 

2  ℃ 34 39.6 42.2 

3  ℃ 521.70 491.00 463.10 

4  mm 488 404.9 413 

5 20 24h  mm 52.2 51.1 56.4 

6  m/s 2.8 3.4 2.3 

7   NW WN WN 

8  d 54 49 47 

9  m/s 6 5 5 

10  h 2974.3 2620.7 3027 

11  d 86-130 124 149 

12 ≥10℃  ℃ 2354 3240 3500 

13  cm 1200 1250 1010 

14  mm 1980 1681 1750 

1.1.2.3  

1  

25~45cm

1.5~4.0%

10~30% pH 7.5~9.0

1.5 3%

2.5-6.0%  

1-10  

 
1-10 

   

1   

2  
4 10 35 124

99.64%  

3  
6 10

104  
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2  

30%  

1-11  

 
1-11 

   

1  

30

533 550

80%

 

2  68%

 

3  

40%  

1.1.2.4  

 

 

10km

3 1257km
2

66km 6 10

 

 

115 31'47" 40

36'03" 249 km2 41km 10

 

 

 115 33'46" 40
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35'24" 296km
2

390km 10

 

 

159.56km
2

22.54km 22.91  

 

14.62km 33.16km
2

29.19  

 

27.8km 233km
2

21.62  

1.1.2.5  

1  

1982

Ⅰ2 Ⅰ1

Ⅱ2
1

Ⅰ1 Ⅱ2
2

Ⅰ2

Ⅲ2
2

Ⅱ2
1

Ⅲ2
4

Ⅱ2
2

Ⅲ2
5

Ⅱ2
2

Ⅳ2
4

Ⅲ2
2

Ⅳ2
10

Ⅲ2
4

Ⅳ2
11

Ⅲ2
4

Ⅳ2
14

Ⅲ2
5

3

4

 

 

1

450km 41
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Z2K3+500  

2

25 450km

500m

K61+200~K62+000 AK62+700 

 

2  

 

 

1  

Q4
al+pl

 

Q3
al+pl

Q3
pl+dl

 

2  

J2b
2

 

J2b
1

 

J2h ~

 

 

J2t
2

J2t
1
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3  

Z1d ~

 

Z1c
2

~  

Z1c
1

~

 

4  

Arh

Mb

 

Arg

 

Arsn

 

5  

~ γ5
2-3 4

πγ5
2-3 4

γο5
2-3 4

ξυ5
2-3 4

ξυπ5
2-3 4

γδ5
2-3 4

δ5
2-3 3

λμδ5
2-3 3

ν5
2-3 2

ξ5
2-3 1

ξπ5
2-3 1

cα5
2-2

πξ5
2

cξπ5
2

 

3  

 

 

1  

Q4
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Q3

100~1000 / 10~100 /  

3~5m

5~10m  

2  

100 /

 

3  

 

5~30m

10~100 /

50~100m l00m

100~500 /  

4  

4 

14

 

 

 

4  

GB18306-2015
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50 10%

0.20g

0.40s

0.15g 0.40s

0.10g 0.45s

0.10g

0.40s  

1.1.2.6  

1  

2015 2030

 

<

> 2013 188

2018 4

 

2016 2030

 

2  

200t/ km
2
·a  

1.2  

1.2.1  
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1.2.2  

2017 8 2019 12

2021 7

“ ”

 

1.2.3  

2017 7 13

2017 81  
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[2016]65

2022 1 20

2022 3  

1.2.4  

 

1.2.5  

2018 6 15

[2018]55 9

2018 9 29

2018 562  

2020 5 5 21

2021 7

2021 12
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1.3  

1.3.1  

2018 8

 

2018 9

 

2018 9 2021 12

13 4  

2021 12

 

1.3.2  

1-12  

1-12 

   /    

      5723   

      4479   

  8984   

    5719   

    5721   

1.3.3  

 

40 6 4
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3 2 2 2 13

3 5 1-13  

 

1-13 

    

  6 

 

  4 

  3 

  2 

  2 

  2 

  13 

  3 

  5 

1.3.4  

1-13  

1-13 

  

  

GPS 1 ( 10m) 

 1  

2m  2  

50m  2  

5m  2  

 100  

 1  

 1  

 1  

  

 2  

 2  

 1  

 1  
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1.3.5  

 

1  

 

 

 

 

 

 

SL277-2002

 

 

 

2  

GPS

 

3  
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1.3.6  
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2  

2.1  

 

1

GPS

 

 

2-1

  
 

 
  

 
  1   

1

 

2

 

3

 

2.2  

3048.42

m
3

1670.63 m
3

253.39 m
3

1377.79 m
3

253.39

m
3

124.00 m
3

416.84 m
3

2.3  
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1  

 

2  

1  

GPS

 

2  

10m×10m 1m×1m

3  

3  
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1

1
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1

1

1
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1
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1
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Si+1—— i+1 (m
2
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      l—— (m)  
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3
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      n——  

 

V=S•H/3 
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]/3 

 V—— (cm
3
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S1 S2 S—— (cm
2
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1  

 

20m

0.5

1cm 60cm 1×1m 30cm 3 20
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2  
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3  

3.1  

3.1.1  

3.1.1.1  

2017 81

2022 3

1174.36hm
2

951.60hm
2

222.76hm
2

 

3-1  

 

3-1                                                                       hm
2
 

 
 

     

 484.00 484.00 121 605.00 

 26.19 26.19 6.55 32.74 

 1.83 1.83 0.46 2.29 

 181.52 181.52 45.38 226.90 

 65.47 65.47 16.37 81.84 

 7.12 7.12 7.12 

 57.16 57.16 57.16 

 70.31 70.31 15.42 75.58 

 58.00 58.00 17.58 85.73 

 759.01 192.59 951.60 222.76 1174.36 

3.1.1.2  

928.89hm
2

 

3-2  
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3-2                                                                       hm

2
 

 
 

     

 472.59 472.59 

- 

472.59 

 27.09 27.09 27.09 

 1.83 1.83 1.83 

 181.52 181.52 181.52 

 65.47 65.47 65.47 

 7.12 7.12 7.12 

 57.16 57.16 57.16 

 61.68 61.68 61.68 

 54.43 54.43 54.43 

 748.50 180.39 928.89 928.89 

3.1.1.3  

245.47hm
2

22.71hm
2

222.76hm
2

3-3  

 

3-3                                                                       hm
2
 

 

  

 

  
 

   

 484.00 472.59 -11.41 121.00 0.00 -121.00 -132.41 

 26.19 27.09 0.90 6.55 0.00 -6.55 -5.65 

 1.83 1.83 0.00 0.46 0.00 -0.46 -0.46 

 181.52 181.52 0.00 45.38 0.00 -45.38 -45.38 

 65.47 65.47 0.00 16.37 0.00 -16.37 -16.37 

 7.12 7.12 0.00 0.00 0.00 0.00 0.00 

 57.16 57.16 0.00 0.00 0.00 0.00 0.00 

 70.31 61.68 -8.63 17.58 0.00 -17.58 -26.21 

 58.00 54.43 -3.57 15.42 0.00 -15.42 -18.99 

 951.60 928.89 -22.71 222.76 0.00 -222.76 -245.47 

 

 

1  

35.148km 484.00hm
2

34.319km 472.59hm
2

0.829km
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11.41hm
2

 

2  

19.191km 26.19hm
2

19.855km 27.09hm
2

0.662km

0.90hm
2

 

3  

27.365km 1.83hm
2

27.38km

1.83m
2

 

4  

5 2 6 1

181.52hm
2

 

5  

3 4 2 3

1 65.47hm
2

 

6  

2 7.12hm
2

 

7  

13 57.16hm
2

 

8  

176km 70.31hm
2

155.046m 61.68hm
2

20.954km 8.63hm
2

 

9  

62 58hm
2
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41 54.43hm
2

3.57hm
2

 

10 222.76hm
2

222.76hm
2

 

3.1.2  

 

 

1000t/ km
2
·a

3000 5000t/ km
2
·a 180 200t/

km
2
·a 3-4  

3-4                                                                t/ km
2
·a

1000 4000 195 

1000 3500 200 

1000 4500 180 

1000 4000 200 

1000 4000 180 

1000 4500 200 

1000 5000 200 

1000 3500 200 

1000 3000 200 
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3.1.3  

928.89hm
2

928.89hm
2

 

3-5  

3-5                                                                      hm
2
 

  
 

  

 472.59 472.59 

 27.09 27.09 

 1.83 1.83 

 181.52 181.52 

 65.47 65.47 

 7.12 7.12 

 57.16 57.16 

 61.68 61.68 

 54.43 54.43 

 928.89 748.50 180.39 

3.2  

3.2.1  

11

54.79hm
2

ZT2

2022 1 20

2022 3  

2

7.12hm
2

150 m
3

124 m
3

 

3-6  
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hm
2

 m  

 

m³  

 

C1 K25+100  2.12 15 20 

C2 K26+700  5.00 28 104 

3.2.2  

124

m
3

2 7.12hm
2

 

2  

3.3  

3.3.1  

16

97.23hm
2

[2016]65

2022 1 20

2022 3  

13

57.16hm
2
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m
3

416.84 m
3
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1670.63 m
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1377.79 m
3

253.39 m
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124.00 m
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416.84 m
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4  

4.1  

4.1.1  

1  

1  

144.37 m
3

144.37 m
3

 

2  

72.60hm
2

 

3  

5m

50cm  50cm M10 60cm

80cm M10 50cm  50cm M10

40cm 25cm C30

200m 60cm 65cm

M10 C40

0.3% 200m 120cm 30cm

C40 100cm 100cm M10

0.3% 4-1  

4  

 

H≤4.95m H 4.95m

+  

 

H≤4m

4m<H≤16m H 16m
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+  

4-1  

5  

4m

M7.5 4m 

4m +

6m

M7.5

4-1  

2  

1  

M7.5 3m 3m

1.5m 2m 0.8m

7000m 140  

2  

3.93hm2  

3  

1  

M7.5

240m

M7.5

2160m  

2  

 30cm
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1.83hm2 0.55 m3  

3  

0.55 m3

4  

0.27hm2  

4  

1  

181.53hm2 54.46  m3  

2  

 

3  

27.23hm2

4  

54.46 m3  

5  

1  

30cm 65.47hm2 19.64  m3  

2  

50cm×60cm 40cm×40cm

40cm  40cm  1:1

 

3  

9.82hm2  

4  
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19.64 m3

6  

1  

7.12hm
2

2.14 m
3

2.14 m
3

 

7  

3934.1m 6533.1m

8208.8m 221844.6m
3

 

8  

1  

58hm2 17.4  m3  

2  

17.4

m3  

3  

58hm2  

4  

4800m  

9  

1  

30cm 20cm 7400m  

2  
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30cm 70.31hm2 21.1 m3  

3  

45.7hm2  

4  

8.8hm2  

5  

21.1 m3  

4-1  
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4-1 
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 72.6 

 m
3
 144.37 

 m
3
 144.37 

 m 18687.27 

 m 63094.08 

 m 5412 

A  m 48888.76 

 m 15548.72 

 m
3
 1616.97 

 m
2
 42224.32 

+  m
2
 943048 

 m
2
 11614.36 

 m
2
 107291.8 

SNS  m
2
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 m
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 m 1080 
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 m
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  hm
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 61.52 
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2017 8

2019 12

2021 7  

4-2  

1  

1  

472.59hm
2

141.78 m
3

141.78 m
3

 

2  

71.20hm
2

 

3  

18605m 63127m

6718m 67012m  

M10 20206m
3

C40 1699m
3

C40 1807m
3

C30 2377.2m
3

208829.8kg

44763.6m
2

2107m
3

 

M10 86200.73m
3

55037.38m
2

4201.6m
3

 

M10 8588.8m
3

 

M10 839.1m
3

C30

8608.3m
3

C20 842.4m
3

4482.6m
3

 

4  

 

763098.2m
2

158095.4m
2
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90998.6m
2

111220.5m
2

 

M10 95526.2m
3

M10

27224.4m
3

C40 7227.8m
3

 

C30 29m
3

C40 1099.1m
3

M10 632.9m
3

 

C30 4984.5m
3

879.2m
3

 

M10 32723.6m
3

C30

67827.6m
3

 

C30 1893m
3

288296kg

28720m M10 873m
3

 

2  

1  

3.85hm
2

 

2  

7150m  

3  

142  

3  

1  

1.83hm
2

0.55 m
3

0.55 m
3

 

2  

0.27hm
2

 

3  

M10 2833.4m
3

 

4  

C20 3143m
3

81639kg 17236.7m
2

 

5  

M10 701.2m
3
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4  

1  

181.53hm
2

54.46 m
3

54.46 m
3

 

2  

27.23hm
2

 

5  

1  

65.47hm
2

19.64 m
3

19.64 m
3

 

2  

9.82hm
2

 

3  

1212m  

4  

9726m
2

10517m
2

 

6  

1  

7.12hm
2

2.14 m
3

2.14 m
3

 

7  

1  

3934.1m  

2  

6533.1m  

3  

8208.8m  

4  

221844.6m
3

 

8  
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1  

61.68hm
2

18.50 m
3

18.50 m
3

 

2  

46.26hm
2

 

3  

1500m  

9  

1  

54.43hm
2

16.33 m
3

16.33 m
3

 

2  

53.61hm
2

 

3  

7105m  

4  

2.72hm
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2  

2:1 1:2
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0.27hm2  
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3 1.8~2.0m 2cm

60cm

×60cm 2.0m×2.0m
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4.2.2  
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A H=600cm P=300cm D=10cm   686 

B H=300cm P=250cm D=6cm   1798 

A(D=8cm P=150cm 200cm)  1769 

D=8cm H>600cm   3542 

D=10cm H>600cm   4313 
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A H=500cm P=300cm   230 
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H=300cm P=250cm   599 
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11.74hm
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4.3.1  

1  

1  

2.0m ×2.0m ×1.0m 1:0.5 82  

2  

10cm

10hm
2

 

3  

0.5m 0.75m

0.8m 7054m  

2  
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0.5m  

0.8m 0.8m  399.3m
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853m  

2  

2.0m ×2.0m ×1.0m

1:0.5 3500m 70  

3  

2.58hm
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3  
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0.5m

0.8m 0.8m 1130m
3

2176m  

2  

0.5m 0.8m 0.8m 52m
3

100m  

4  

1  

0.5m 0.8m 0.8m 432.64m
3

832m

30cm 30cm 1:1

804m 150kg/hm
2

3.82hm
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5  

1  
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644m  

2  

30cm 30cm 1:1 3106m

 

6  

1  

5.48hm
2

 

7  

1  

35.71hm
2

 

8  

1  

0.5m 0.8m 0.8m 1080m

30cm 30cm 1:1 1080m

150kg/hm
2

4.63hm
2

 

2  

30cm 30cm  1:1 15420m  

3  

2.0m 2.0m 1.0m 15  

9  

1  

2100m

5.28hm2  

4-1  



4  

                76 
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5.1  

2017 8 2019 12

 

928.89hm
2
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km
2
·a 200t/ km

2
·a

928.89hm
2

5-1  

5-1 

hm
2

hm
2

hm
2

472.59 472.59 0 

27.09 27.09 0 

1.83 1.83 0 

181.52 181.52 0 

65.47 65.47 0 

7.12 7.12 0 

57.16 57.16 0 

61.68 61.68 0 

54.43 54.43 0 

928.89 928.89 0 

5.2  
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2

1000t/ km
2
·a

27425t 5-2  
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5-2 

 hm
2

 
t/

km
2
·a  a  t  

 472.59 1000 2.7 12760 

 27.09 1000 2.7 732 

 1.83 1000 2.7 49 

 181.52 1000 2.7 4901 

 65.47 1000 2.7 1768 

 7.12 1000 4 285 

 57.16 1000 4 2286 

 61.68 1000 4 2467 

 54.43 1000 4 2177 

 928.89 27425 

5.2.2  

2017 8 2019 12

2.7

2021 7 4

108377t 5-3  

 
5-3 

 hm
2

 
t/

km
2
·a  a  t  

 472.59 4000 2.7 51039 

 27.09 3500 2.7 2560 

 1.83 4500 2.7 222 

 181.52 4000 2.7 19604 

 65.47 4000 2.7 7071 

 7.12 4500 4 1282 

 57.16 5000 4 11431 

 61.68 3500 4 8635 

 54.43 3000 4 6532 
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2
·a
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 hm
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t/

km
2
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 472.59 195 1 922 

 27.09 200 1 54 

 1.83 180 1 3 

 181.52 200 1 363 

 65.47 180 1 118 

 7.12 200 1 14 

 57.16 200 1 114 

 61.68 200 1 123 

 54.43 200 1 109 

 928.89 1821 

5.3  

2 124 m
3

7.12hm
2

416.84

m
3

13 57.16hm
2

 

5.4  
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6.1  

928.89hm
2

458.52hm
2

406.63hm
2

918.76hm
2

98.91%  

6-1  

 

6-1 

 
hm

2
 

hm
2

 

hm
2

 hm
2

 %  
 

 
 

 472.59 89.71 125.59 215.30 252.81 468.11 99.05 

 27.09 1.82 3.85 5.67 21.07 26.74 98.70 

 1.83 1.16 0.27 1.43 0.39 1.82 99.40 

 181.52 74.42 22.92 97.34 81.68 179.03 98.63 

 65.47 12.69 9.82 22.51 42.56 65.07 99.38 

 7.12 7.05 7.05 0 7.05 99.02 

 57.16 2.85 53.65 56.50 0.00 56.50 98.85 

 61.68 52.72 52.72 8.12 60.84 98.64 

 54.43 53.61 53.61 0 53.61 98.50 

 928.89 182.65 329.48 458.52 406.63 918.76 98.91 
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2
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2

 

-  

%  
  

  
  

 89.71 125.59 215.30 472.59 252.81 219.78 97.96 

 1.82 3.85 5.67 27.09 21.07 6.02 94.14 

 1.16 0.27 1.43 1.83 0.39 1.44 99.24 

 74.42 22.92 97.34 181.52 81.68 99.84 97.50 

 12.69 9.82 22.51 65.47 42.56 22.91 98.23 

 0.00 7.05 7.05 7.12 0.00 7.12 99.02 

 2.85 53.65 56.50 57.16 0.00 57.16 98.85 

 0.00 52.72 52.72 61.68 8.12 53.56 98.43 

 0.00 53.61 53.61 54.43 0.00 54.43 98.50 

 182.65 329.48 512.13 928.89 406.63 522.26 98.06 

6.3  

3048.42 m
3

1670.63 m
3

1377.79

m
3
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3

416.84 m
3

98%  
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2
 hm

2
 %  hm

2
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 125.59 130.07 96.56 472.59 26.58 

 3.85 4.20 91.60 27.09 14.21 

 0.27 0.28 96.08 1.83 14.75 

 22.92 25.41 90.19 181.52 12.63 

 9.82 10.22 96.04 65.47 15.00 

 7.05 7.12 99.02 7.12 99.02 

 53.65 54.31 98.79 57.16 93.86 
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 329.48 339.61 97.02 928.89 35.47 
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97% 25%  
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2 16718.01 0 0

m
2 62231.64 1500 4516.4

m³
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