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35 m3

19.50 m3  

 



2 1#  

1  

1# 3.1km 500m

7.90m~19.90m  

4m

 

2  

1# 21.60m 15.08m 1%

30.88 m3 6.55hm2 1.5m~7m

1 1:2  

1#

500mm 3/4

0.92

 

3 2#  

1  

2# 6.2km 2.5km

7.20m~25.00m  

4m

 

2  

2# 2.5m A B C

D E A B C D

25m 22.5m 20m 17.5m 15m E



15m 2# 27.69 m3  

2#

500mm 3/4

0.92  

4 3#  

1  

3# 1.8km 2.5km

180m

6.90m ~21.90m  

1.5km  

2  

3# 24.50m 15.09m 3.3%

30.92 m3  

3#

500mm 3/4

0.92  

 



2-
9 

  
  

 
 

 
m

3
 

m
 

m
 

km
2

 
 

 

1#
 

 
30

.8
8 

11
 

7 
0.

99
 

 
4 

2#
 

 
27

.6
9 

13
 

7.
4 

0.
48

 
 

5 

3#
 

 
30

.9
2 

10
 

9 
0.

12
 

 
4 

 
 

89
.4

9 
 

 
 

 
 

  



2.5  

800m

298  

 

2.6  

80 2020 7 2027 2

2-10  

 



2-10     

 
 



2.7  

2.7.1  

1  

 

2  

Qal Qmc

Qp
2 Qp

1 Qedl D1-2l

D1-2yx

 

3  

 

4  

 

2.7.2  

2867km2

382m

 



5~15° 25° 20.00 38.10m 1985

10.00 18.00m 5.0 15.0m

3.10 6.60m

 

2.7.3  

4 9 85%  

1957 2013 23.0

38 1.5 1735.5mm 2539.7mm

929.7mm 1635.9mm 2031.4mm

1363.1mm 81% 1795.8h 10

8180 360 2.4m/s 22.0m/s

SE ESE  

2.7.4  

1  

100km2 10

5

332km 2786km2

 

162km 89km

65km 3337km2 100 km2 7 800 

km2 31 m3

2 2 130 1919



1919 m2 58% 14.52 m3

10 m3/s  

33.67km2 20.451km

i=0.001276 700m

50~200m  

2  

 

1 20 100

17.4m 1.80km2 118

m3  

2 10

50 21.2m 0.7km2

86 m3  

3  

W1 2013.11~2014.10

3.26 3.59m -2.03m

1.79m -0.59m 0.61m 5.42m

2.38m 7 49 7 29  

2014 3

0.5m 2014 10 0.79m 9 11

12 3 6

2.67m 2 3 2.24m 3.78 5.42m

12 3  

2.7.5  

pH

5.0~5.5 A B

C



 

15cm~30cm

306.52hm2  

2-11      

 
hm2  

    

 198.85  14.72  22.85  236.42  

 0.35  0.35 

 3.00 16.57  9.04 28.61  

 10.56  3.84 3.84 18.24 

 22.90   22.90  

 235.31 35.48 35.73 306.52 
 

2.7.6  

 

60%  



3  

3.1  

GB50433-2018

3-1 3-2  

3-1   
    

1 
  

 

2 

  
 

3 

 

 

 

 

3-2   

    
1    

2    

3 
 

  

3-1 3-2  

3.2  

3.2.1  

 

 



1  

3-3   

    

1 
20m

30m

 

 
 

2 
 

  

3 
  

 

 

2  

 

17.56m

19.00m 18.70m

20.00m

 

3.2.2  

393.66hm2

348.76hm2 44.90hm2

 

1  



 

2  

6 2 CAP1000 +4 CAP1400

0.21m2/kW

2010 9 1

 

 

3  

116.37hm2  

6m

 

 

3.2.3  

848.25 m3 664.51 m3

183.74 m3 74.75 m3

108.99 m3 19.50 m3

89.49 m3 1~3#  

1  



6 1000MW

2410.60 m3 2190.40 m3

220.20 m3 6 1000MW

 

 

2  

 

 

3  

183.74 m3 74.75 m3

108.99 m3 19.50 m3

89.49 m3 1~3#  

673 N21 31 57 E 109°49′55″

2.7km 4.34hm2

35 m3 19.50 m3  

 

3.2.4 ( )  



 

3.2.5  

1  

3 1# 3.1km

500m

 

2# 6.2km 2.5km

 

3# 1.8km 2.5km

180m

 

2  

1

 

3

 

2

 



 

3  

 

1

 

2  

3  

4  

5  

3 9m 180m 3#

 

4 GB/T50433-2018  

1

 

3# 180m

5m 3 1#

7m 3# 4m

1:2  

2

 

 

3

 

 

4  

 



5  

 

3

 

3.2.6  

1  

1  

X673

 

2  

 

3  

1~3#

 

4  

 

5  

 

 



2  

 

 

 

3.2.7  

1  

1  

 

2  

236.42hm2 0.21m 50.40 m3

 

 

3  

14.28hm2  



 

4  

 

 

7

A P6 B

F P4 C 

P2 SRTF D P5 

(E ) P7 

G H #6 J P1 

#5 I P3 

 

1.2m *1.0m  

 

0.5m*0.5m 0.8m*0.8m

1m*0.8m 1m*1m 3.5*1.5m  

3-4  

 

 

 

 

 

 

 

 

 

 

 



3-4    
    

1 P1 5.0m *1.5m  m 65.21 

2 P2 3.5m *1.5m  m 42.72 

3 P3 2.0m *1.5m  m 121.58 

4 P4 5.5m *2.0m  m 142.13 

5 P4 4.5m *2.0m
 

m 59.34 

6 P5 DN2200  m 6.89 

7 P5 2.5m×1.5m  m 17.66 

8 P6 DN2600  m 15 

9 P7 DN2200  m 10.7 

10 P4  m 28.49 

11 P4  m 29.61 

12 0.5m*0.5m  m 133.61 

13 0.8m*0.8m  m 1931.13 

14 1m*0.8m  m 1487.74 

15 1m*1m  m 1050.36 

16 3.5*1.5m  m 145.79 

17 1.2m×1.0m m 6000 
 

1000

100

 

5  

17m

13m H~I

5.5m 3.5m  

Y1~Y2

80m 3m 8m  

19.56hm2 293400m2  



 

6  

2m×1.5m 3.5m×1.5m

4.5m×1.5m 5m×1.5m 2m×1.5m DN1000 DN2000 DN2400 DN1500 DN1200

8120m  

 

2  

1  

1#  

A  

1# 21.60m 15.08m

1.5m~7m 1 1:2  

5m 5m

2m 1.97m 1:0.05 1:0.15

0.2:1 1# 304m 3545m3  

3-5   1#  
    

(m) 5.000  √ 
(m) 1.970 ├ b1(m) 0.340 

(1:m) 0.050 ├ h1(m) 0.550 
(1:m) 0.150 ├ b2(m) 0.000 
(m:1) 0.200 ├ h2(m) 0.000 

  └  √ 
    
    

 

B  

GB50433-2008



5% 1.35  

 

C  

1 150Kpa 45.3

33.9° 0.30 18kN/m3  

D  

 

 

3-1     1#  
 

a  

 = 0.300 

,  

=11.310( ) 

= 314.329(kN) =308.225(kN)

=61.645(kN) 

=0.000(kN) =0.000(kN) = 0.000(kN) 

=-61.645(kN)  =92.468(kN) 

 

=0.300 

=20.960(kN) 



= 0.000(kN)  = 100.587(kN) 

Kc2 =4311433.500>1.300  

b  

 

 = 1.732(m) Ey  = 3.128(m) Ex  = 1.212(m) 

 

 = 0.000(kN-m)   = 544.283(kN-m) 

: K0 = 19253804.000 > 1.600 

c  

 

 

 

( ) = 308.225(kN) ( ) = 544.283(kN-m)  Zn = 

1.766(m) 

 B = 3.480(m)  e = -0.026(m)( ) 

e = 0.026  0.250 3.480 = 0.870(m) 

( )  = 84.619(kPa)  = 92.525(kPa) 

pk=88.572  fa=150.000(kPa) 

pkmax=92.525  1.2fa=1.2 150.000 = 

180.000(kPa) 

2#  

A  

2# 2.5m A B C

D E A B C D

5~7m 1 1:2  

5m 2m 1.97m

1:0.05 1:0.15 0.2:1 2#

50m 583m3  

 



3-6   2#  
    

(m) 5.000  √ 
(m) 1.970 ├ b1(m) 0.340 

(1:m) 0.050 ├ h1(m) 0.550 
(1:m) 0.150 ├ b2(m) 0.000 
(m:1) 0.200 ├ h2(m) 0.000 

  └  √ 

    
    

 

B  

GB50433-2008

5% 1.35  

 

C  

3 200Kpa 0 34.0°

0.4 18kN/m3  

D  

 

3-2     2#  



 
a  

 = 0.400 

,  

 = 11.310 ( ) 

 = 387.270(kN)  = 379.749(kN)  = 

75.950(kN)  

 = 91.597(kN)  = 17.964(kN)  = 

89.819(kN)  

 = 13.869(kN)   = 159.085(kN) 

: Kc =  11.471 > 1.300 

 = 0.400 

 = 20.960(kN) 

:  = 91.597(kN)   = 163.292(kN) 

: : Kc2 =  1.783 > 1.300  

b  

 

 = 1.732(m) Ey  = 3.128(m) Ex  = 1.212(m) 

 

 = 110.987(kN-m)   = 772.458(kN-m) 

: K0 = 6.960 > 1.600 

c  

 

 

 

( ) = 397.713(kN) ( ) = 661.471(kN-m)  Zn = 

1.663(m) 

 B = 3.480(m)  e = 0.077(m)( ) 

e = 0.077  0.250 3.480 = 0.870(m) 



( )  = 129.418(kPa)  = 99.156(kPa) 

pk=114.287  fa=200.000(kPa) 

pkmax=129.418  1.2fa=1.2 200.000 = 

240.000(kPa)  

3#  

A  

3# 24.50m 15.09m 3.3%

3# 9.0m

2.5m 1:2  

6m 2m 2.28m

1:0.05 1:0.15 0.2:1 3#

240m 3910m3  

3-7   3#  
    

(m) 6.000  √ 

(m) 2.280 ├ b1(m) 0.370 

(1:m) 0.050 ├ h1(m) 0.600 

(1:m) 0.150 ├ b2(m) 0.000 

(m:1) 0.200 ├ h2(m) 0.000 

  └  √ 

    

    
 

B  

GB50433-2008

5% 1.35  

 



C  

3 200Kpa 0

34.0° 0.4  

D  

3-3     3#  
a  

 = 0.400 

,  

 = 11.310 ( ) 

 = 551.228(kN)  = 540.524(kN)  = 

108.105(kN)  

 = 142.577(kN)  = 27.962(kN)  = 

139.808(kN)  

 = 31.704(kN)   = 227.394(kN) 

: Kc =  7.173 > 1.300 

 = 0.400 

 = 28.356(kN) 

:  = 142.577(kN)   = 231.834(kN) 

: : Kc2 =  1.626 > 1.300  

b  

 

 = 2.001(m)  Ey  = 3.629(m) Ex  = 1.471(m) 



 

 = 209.701(kN-m)   = 1287.812(kN-m) 

: K0 = 6.141 > 1.600 

c  

 

 

 

( ) = 568.485(kN) ( ) = 1078.111(kN-m)  Zn 

= 1.896(m) 

 B = 4.048(m)  e = 0.127(m)( ) 

e = 0.127  0.250 4.048 = 1.012(m) 

( )  = 166.965(kPa)  = 113.929(kPa) 

pk=140.447  fa=200.000(kPa) 

pkmax=166.965  1.2fa=1.2 200.000 

=240.000(kPa) 

594m 8038m3  

 

2  

1# 3m 3m

1# 1.12hm2

4480m2 6720m2  

2# 2.5m 1:2

E 2.2m~7.4m

1:2 2#

0.16hm2 960m2

640m2  

3# 9.0m

2.5m 1:2



3#

0.60hm2 1680m2

4320m2  

7120m2

11680m2  

 

3  

1#  

1#

 

1# 1.5m 1.5m

0.3 50cm 1512m

2.2m 1.5m 0.3

50cm 11m  

2#  

2#

 

2# 1.2m 1.2m

0.3 50cm 2098m

1.5m 1.5m 0.3

50cm 16m  

3#  

3#



 

3# 0.5m 1.0m

0.3 50cm 1031m

1.0m 1.0m 0.3

50cm 7m  

4675m  

4~5

20

 

 
3-4   1#  



 
3-5   2#  

 
3-6   3#  

3.3  



 

 

3-8  

3-8   

   
 

 
   

 

 hm2 14.28   14.28  2284.80  

 m2  7120  7120  14.24  

 m2  11680  11680  81.76  

 m2 293400  293400 1173.60  

     3554.40  

 

 hm2 236.42  236.42 234.06  

 m 11288 4675 15963 877.97  

 m 8120  8120 373.52  

 m  594 594 401.90  

     1887.45  

      5441.85  

 

 

 

 



4  

4.1  

1  

500t/ km2·a

 

2013 8

62.64km2 20.60km2

42.04km2 31.87km2  

2  

5~15° 25° 5.0 15.0m

3.10 6.60m

 

 



 
4-

1 
 

 



4.2  

4.2.1  

 

 

 

4.2.2  

314.25hm2 270.79hm2

 

 

 

 

 

 

 

 



4-1     

 hm2  
hm2  

   

 241.68  198.85  14.72  213.57  

 0.35 0.00  0.35  0.35  

 30.12  3.00  16.57  19.57  

 19.20  10.56  3.84  14.40  

 22.90  22.90  0.00  22.90  

 314.25 235.31  35.48  270.79  

4.2.3  

270.79hm2

[2014]8 1995 95

5

50% 500t/km2.a

189.71hm2  

4-2     

 hm2  
hm2  

hm2     

 241.68  198.85  14.72  213.57  160.02  

 0.35 0.00  0.35  0.35   

 30.12  3.00  16.57  19.57  3.91  

 19.20  10.56  3.84  14.40  2.88  

 22.90  22.90  0.00  22.90  22.90  

 314.25  235.31  35.48  270.79  189.71  
 

4.2.4  

848.25 m3 74.75 m3



108.99 m3 19.50 m3

89.49 m3 1~3#  

4.3  

4.3.1  

 

1  

2  

3  

4  

5

SL773-2018 5

 

 

 

 

 

 

 

 

 

 

 



4-3     
   hm2  

 

 
 95.21 

 14.28 

 

 
 17.04 

 17.04 

 
 99.33 

 99.33 

 

 
 5.23 

 5.23 

 
 14.33 

 14.33 

 
 10.54 

 0 

  
 0.35 

 0 

 

 
 1.17 

 0 

 
 28.95 

 28.95 

 

 
 0.37 

 0 

 
 18.83 

 18.83 

  
 22.90 

 20.61 
 

4.3.2  

1  

1  

2



2  

3 12 12 ( )

( ) ( )  

2  

1  

 

2020 7 2027 2

6.5  

 

5.5

2.5  

 

2.5  

2  

1.5  

3  

1

0.5  

4  

1

0.5  

5  

3.5  

4-4  

 

 

 

 



4-4    

 
  

hm2  a  hm2  a  

 

 95.21 6.5 14.28 2 

 
 

17.04 5.5 17.04 2 

 99.33 2.5 99.33 2 

 

 5.23 2.5 5.23 2 

 14.33 2.5 14.33 2 

 
10.54 2.5 / / 

  0.35 1.5 / / 

 
 1.17 1 / / 

 28.95 0.5 28.95 2 

 
 0.37 1 / / 

 18.83 0.5 18.83 2 

 22.90 3.5 20.61 2 

 314.25  218.60  
 

4.3.3  

1  

SL773-2018

 

 

 

 

 

 

 

 

 



4-5    
      

 

 
 

 

  

   

 

 
   

   

 
   

   

 

 
   

   

 
   

   

 
   

   

  
   

   

 

 
   

   

 
   

   

 

 
   

   

 
   

   

  
   

   

 
2  

SL773-2018

 

1  

4-1~4-4

 

Myz =RKLySyBETA ……………………………………………………… (4-1) 



 

R MJ.mm/( hm2.h)  

K t.hm2.h/( hm2.MJ.mm)  

Ly  

Sy  

B  

E  

T-  

A- hm2  

11745.3MJ.mm/( hm2.h)

0.0032t.hm2.h/( hm2.MJ.mm)  

Ly= λ/20 m…………………………………….…………………………… (4-2) 

λ=λxcosθ………………………………………….……………….…………… (4-3) 

 

λ—— m ≤100m

100m 100m  

θ—— 0°—90°  

m—— θ≤1° m 0.2 1° θ≤3° m 0.3 3° θ≤5°

m 0.4 θ 5° m 0.5  

Sy=-1.5+17/[1+e(2.3-6.1 sinθ)] ……………………………………….……… (4-4) 

 

e—— 2.72  

θ≤35° 35° 35° 0° Sy 0  

 

2  

4-5~4-6  

Myd =RKydLySyBETA ……………………………………….…………… (4-5) 

 



Myd—— t; 

Kyd —— t.hm2.h/( hm2.MJ.mm)  

Kyd=NK……………………………………………………………………. (4-6) 

 

N—— 2.13  

3  

4-7~4-10  

Mkw =RGkwLkwSkwA ………………………………………….…………(4-7) 

 

Mkw—— t; 

Gkw —— t.hm2.h/( hm2.MJ.mm)  

Lkw ——  

Skw ——  

Gkw =0.004e4.28SIL(1-CLA)/ ρ……………………………………(4-8) 

 

ρ—— g/ m3  

SIL—— 0.002~0.05mm  

CLA—— <0.002mm  

Lkw = λ/5 -0.57…………………………………….. (4-9) 

 

λ—— m ≤100m

100m 100m  

Skw =0.80sinθ+0.38………………………………… (4-10) 

 

θ—— ° 0°~90°  

4  

Mky =FkyGkyLkySkyA+Mkw………………………………………….…………(4-11) 

 

Mky—— t; 



Fky —— MJ/hm2  

Gky—— t·hm2 /( hm2·MJ)  

Lky ——  

Sky ——  

Fky =10000W0.95………………………………… …(4-12) 

 

W—— m3/ m  

Gky =0.004e1.86SIL(1-CLA)/ ρ……………………………………(4-13) 

 

ρ—— g/ m3  

SIL—— 0.002~0.05mm  

CLA—— <0.002mm  

Lkw = λ/5 -0.73…………………………………….. (4-14) 

 

λ—— m ≤100m

100m 100m  

Sky =1.18sinθ+0.10………………………………… (4-15) 

 

θ—— ° 0°~90°  

4-6  

 

 

 

 

 

 

 

 

 

 



4-6    

  
t/ km2·a  

   

 

 328 4448  680 

 
 328 8562  680 

 328 4448  680 

 

 1020 8163  1125 

 425 10566  1175 

 425 4448  680 

  260 3560   

 
 260 3560   

 320 6045  680 

 
 260 3560   

 320 6045  680 

  425 11688  1190 
 

4.3.4  

 

 

 
 

 



 

66879t 63506t

3373t 61340t 59535t

1805t

4-5  

4-5    

 

(t/km2.a) (t/km2.a) (hm2) (a) (t) (t) (t) 

 

 

  328 4448 95.21 6.5 2030  27527  25497  

 
 328 8562 17.04 5.5 307  8024  7717  

 328 4448 99.33 2.5 815  11045  10230  

 

 1020 8163 5.23 2.5 133  1067  934  

 425 10566 14.33 2.5 152  3785  3633  

 425 4448 10.54 2.5 112  1172  1060  

    241.68  3549  52620  49071  

   260 3560 0.35 1.5 1  19  18  

 
  260 3560 1.17 1 3  42  39  

  320 6045 28.95 0.5 46  875  829  

 
  260 3560 0.37  1 1  13  12  

  320 6045 18.83  0.5 30  569  539  

   425 11688 22.90  3.5 341  9368  9027  

     314.25   3971  63506  59535  

 

 

  328 680 14.28  2 94  194  100  

 
 328 680 17.04  2 112  232  120  

 328 680 99.33  2 652  1351  699  

 

 1020 1125 5.23  2 107  118  11  

 425 1175 14.33  2 122  337  215  

    150.21   1087  2232  1145  

   320 680 28.95  2 185  394  209  

   320 680 18.83  2 121  256  135  

   425 1190 20.61  2 175  491  316  

     218.60   1568  3373  1805  

       5539  66879  61340  

 
 
 



4.4  

 

1  

 

2  

 

3  

1km

 

4  

 

5  

15km

111m

 

4.5  

 

1

“ ”



 

2

 

3

 

4

 



5  

5.1  

5.1.1  

 

1  

2  

3

 

4  

5.1.2  

5

3  

5-1  

 

 

 

 

 

 

 

 



5-1     
 hm2   

 

 95.21  

 116.37  

 30.10  

 79.76  

 30.12  

 19.20  

 22.90 3  

 393.66  
 

5.2   

5.2.1  

5-1  



 
5-1   



5.2.2  

 

1  

1  

 

2  

 

3  

 

2  

 

3  



 

 

4  

 

 

5  

 

 

5.3  

5.3.1  

1  

  

10 1h

 

  

10km2 1.0

1 60mm CV

0.50 CS=3.5CV=1.75 KP=10%=1.66 H24P=10%=60×1.66



99.6mm  

5-2   

 
     mm  

Ht Cv Cs/Cv 10  
24h 60 0.50 3.5 99.6 

 

  

 

       QP CP×H24×F0.84                        5-1  

QP—— m3/s  

      CP—— P 10 CP 0.044  

      H24P——24 mm  

 F—— km2  

5-3  
 F (hm2) CP H24 mm  Q (m3/s) 

 10.75 0.044 99.6 0.67 
 17.04 0.044 99.6 0.99 

 2.60 0.044 99.6 0.20 

 2 0.044 99.6 0.16 
 1 0.044 99.6 0.09 

 1.5 0.044 99.6 0.13 
 

 

 

Q AC Ri�  

V C Ri�  
1

61C R
n

�
 

AR
�

�
 



� �A b mh h� �  

� �
1

2 22 1b h m� � � �
 

Q—— (m3/s)  

A—— (m2)  

V —— (m/s)  

C——  

R—— (m)  

i——  

n—— M7.5  
� —— (m)  

b—— (m)  

h—— (m)  

m ——  
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5-4  

5-4  

   
(m) 

 
(m)  

 
m/s  

 
(m3/s) 

 0.005 0.65 0.65 0 1.96 0.83>0.67 
 0.005 0.70 0.70 0 2.06 1.01>0.99 

 0.005 0.50 0.50 0 1.28 0.32 0.20 
 0.005 0.40 0.40 0.5 1.77 0.42 0.16 
 0.005 0.3 0.3 0.5 1.46 0.20 0.09 

 0.01 0.3 0.3 0.5 2.06 0.28>0.13 

 

 

2  

(GB 50288-99)  



1              ( )p p pB Q H V� �  

PB m pQ m3/s pH

m H 70% V m/s 0.8m/s(

2.0mm)  

2             
310p pL H V� 	� � � �

 

PL � 1.3 	 (mm/s)

205mm/s( 2.0mm 15 )  

 

3 310 ( ) 2 [ ( 0.7 ) 10 0.7 ]o o pV Q H Q H V H V� 	 � 	� � � � � � � � � � � � �

oV  

3

PB 2.0m PL 6.0m H 1.5m 2 PB

2.0m PL 4.0m H 1.5m  

4  24cm

2cm 10cm  

5  

 

3  

0.4m 0.8m 0.8m  

0.48m3/m  

4  

 



5.3.2  

5.3.2.1  

1  

 

1  

 

89.95hm2 21cm 19.16

m3

39cm 5.51 m3  

 

2m×1.5m 3.5m×1.5m

4.5m×1.5m 5m×1.5m 2m×1.5m DN1000 DN2000 DN2400 DN1500 DN1200

8120m  

2  

14.28hm2  

3  

 

 

0.65m 0.65m

18cm M10 2cm

0.5m 0.5m 18cm



M10 2cm  

4m 2m 1.5m 24cm

2cm M10  

3523m 3820m

1110m 2672m3 1375m3 6226m2

4 72m3 28m3 120m2  

5-5     
      

   hm2 14.28   

 

  hm2 89.95  

  m3 5.51  

  m 8120  

 

 

 m 3523  

 m3 2672  

 m3 1375  

 m2 6226  

 

  4  

 m3 72  

 m3 28  

 m2 120  

 

2  

 

1  

 

116.37hm2 21cm 24.79



m3

39cm 44.89 m3  

2  

 

60kg/hm2 17.04hm2

1022.4kg  

 

116.37hm2  

60kg/hm2 116.37hm2

6982.2kg  

3  

 

 

0.65m 0.65m

18cm M10 2cm

0.7m 0.7m 18cm M10

2cm  

4m 2m 1.5m 24cm

2cm M10  

7760m 5000m

2760m 6766m3 3301m3 15246m2

5 90m3 35m3 150m2  

 



170400m2  

0.4m 0.8m 0.8m 2690m

1292m3  
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  hm2 116.37  

  hm2 133.41  

 
  hm2 116.37  

  m3 44.89  

 

 

 m 7760  

 m3 6766  

 m3 3301  

 m2 15246  

 

  5  

 m3 90  

 m3 35  

 m2 150  

  m2 170400  

 

 m 2690  

 m3 1292  

 m3 1292  

 

3  

 

1  

 

30.10hm2 21cm 6.45



m3  

 

7

A P6 B

F P4 C 

P2 SRTF D P5 

(E ) P7 

G H #6 J P1 

#5 I P3 

 

0.5m*0.5m

0.8m*0.8m 1m*0.8m 1m*1m 3.5*1.5m  

5-7    
    

1 P1 5.0m *1.5m  m 65.21 

2 P2 3.5m *1.5m  m 42.72 

3 P3 2.0m *1.5m  m 121.58 

4 P4 5.5m *2.0m  m 142.13 

5 P4 4.5m *2.0m  m 59.34 

6 P5 DN2200  m 6.89 

7 P5 2.5m×1.5m  m 17.66 

8 P6 DN2600  m 15 

9 P7 DN2200  m 10.7 

10 P4  m 28.49 

11 P4  m 29.61 

12 0.5m*0.5m  m 133.61 

13 0.8m*0.8m  m 1931.13 

14 1m*0.8m  m 1487.74 

15 1m*1m  m 1050.36 

16 3.5*1.5m  m 145.79 

17 1.2m×1.0m m 6000 

   11288 

11288m  



2  

17m

13m H~I

5.5m 3.5m

 

19.56hm2 293400m2  

3  

 

0.4m 0.8m 0.8m 540m

260m3  

 

293400m2  

 

6m 2m 1.5m 24cm

2cm M10  

7 224m3 84m3 350m2  

 

 

 

 

 

 

 

 

 



5-8     
      

   hm2 293400  

 
  hm2 30.10  

  m 11288  

 

  m2 293400 

 

 m 540  

 m3 260  

 m3 260  

 

  7 

 m3 224  

 m3 84  

 m2 350  
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  hm2 14.28   

  m2 293400   

  hm2 116.37   

  hm2 133.41   

 

  hm2 236.42  

  m3 50.4  

  m 11288  

  m 8120  

 

 

 m 11283  

 m3 9438  

 m3 4676  

 m2 21472  

 

  16  

 m3 386  

 m3 147  

 m2 620  

  m2 463800  

  m3 1552  



5.3.2.2  

1680m2  

5.3.2.3  

 

1  

23.01hm2 15cm 3.45

m3

15cm  

2  

60kg/hm2 28.95hm2 1737kg  

3  

 

0.4m 0.4m 1:0.5

M10 2cm 4m

2m 1.5m 24cm 2cm M10  

450m 108m3 583m2

1 18m3 7m3 30m2  

 

34500m3

100m 8

28600m2  



8 36850m2  
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  hm2 23.01  

  m3 3.45  

   hm2 28.95  

 

 

 m 450  

 m3 108  

 m2 583  

 

  1  

 m3 18  

 m3 7  

 m2 30  

  m3 34500  

  m2 65450  
 

5.3.2.4  

 

1  

15.22hm2 15cm 2.28

m3

15cm  

2  

60kg/hm2 18.83hm2 1129.8kg  

3  

 

0.3m 0.3m 1:0.5



M10 2cm 4m

2m 1.5m 24cm 2cm M10  

240m 33m3 269m2

1 18m3 7m3 30m2  

 

22800m3

100m 8

20641m2  

8 24250m2  
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  hm2 15.22  

  m3 2.28  

   hm2 18.83  

 

 

 m 240  

 m3 33  

 m2 269  

 

  1  

 m3 18  

 m3 7  

 m2 30  

  m3 22800  

  m2 44891  
 

5.3.2.5  

 

1  



 

20.61hm2 20cm 4.12

m3

20cm  

 

A  

1# 1.5m 1.5m

0.3 50cm 1512m

2.2m 1.5m 0.3

50cm 11m  

2# 1.2m 1.2m

0.3 50cm 2098m

1.5m 1.5m 0.3

50cm 16m  

3# 0.5m 1.0m

0.3 50cm 1031m

1.0m 1.0m 0.3

50cm 7m  

4675m  

B  

4~5

20  

“ ”

2019 8 20 1~3#

0.99km2 0.48km2 0.12km2 9.7m3/s 5.1m3/s

1.3 m3/s  

 

 

 



5-12    

 
 

 

1# 5m 5m

2m 1.97m 1:0.25 1:0.15

0.2:1 1# 304m 3545m3  

2# 5m 2m

1.97m 1:0.25 1:0.15 0.2:1

2# 50m 583m3  

3# 6m 2m

2.28m 1:0.05 1:0.15 0.2:1

3# 240m 3910m3  

594m 8038m3  

2  

 

1# 3m 3m

1# 1.12hm2

4480m2 6720m2  

2# 2.5m 1:2

E 2.2m~7.4m

1:2 2#

0.16hm2 960m2

640m2  

3# 9.0m



2.5m 1:2

3#

0.60hm2 1680m2

4320m2  

7120m2

11680m2  

 

4.5m×3m 8cm 10cm 3m

60kg/hm2  

14022 18.93hm2 1135.8kg  

3  

 

1

1 3  

4m 2m 1.5m 24cm 2cm M10

54m3 21m3 90m2  

 

2.5m

1:1 0.4m

0.8m 0.8m 1020m 490m3  

0.3m 0.3m 1:0.5

M10 2cm 4m

2m 1.5m 24cm 2cm M10

1020m 138m3 1143m2 3

54m3 21m3 90m2  



20600m2  

 

18800m2  
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  m2 7120   

  m2 11680   

  hm2 18.93   

   14022  

 

  hm2 20.61  

  m3 4.12  

  m 4675  

  m 594  

 

 

  6  

 m3 108  

 m3 42  

 m2 180  

 

 m 1020  

 m3 138  

 m2 1143  

  m2 18800  

  m3 490  

 

5.3.3  
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5.4  

5.4.1  

 

 

5.4.2  

1  

 

2  

 

 

( 41—85%) (

40% ) ( 85% )

 

3  

 

5.4.3  



 

 

80% 70%  

5.4.4  

  

5.5   

80 2020 7 2027 2
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6  

6.1  

6.1.1  

393.66hm2

 

6.1.2  

2020 7 ~2027 12 7.5

2020 7 2027 2 2027 2 2027

12  

6.2  

6.2.1  

GB50433-2018

 

6.2.2  

 

1  

 

2  



1  

0.5cm~1cm 50cm~100cm

3 9

 

 

A = ZS 1000cosθ 

A—— (m3)  

Z —— (mm)  

S —— (m2)  

θ ——  

 

 

Z = Z β 

Z —— (mm)  

Z —— (mm)  

β —— (mm)  

2  

( ) 50% 70%  

3  



 

4  

20m×20m 5m×5m  

3  

6-1  

 
6-1   

 

6.2.3  

1

1 1

1  

2

 



6.3  

14  

1~3# P3 P5 P7  

4#  

5#  

6~7#  

8#  

9~10#  

11~13# :1~3#  

14# 3#  

6-1  

6-1    
     

    1  

 1~14#  

 

 1

1
1

 

    1  

6.4  

6.4.1  

6-2  

 

 



6-2   

       
 

1 
 

      

       
 

2 
 

      

1    1 25000 12500 1.25   

2    1 1200 600 0.06   

3    2 2000 1000 0.20   

4    1 3500 1750 0.18   

5    1 6500 3250 0.33   

6    2 1500 750 0.15   

7    2 800 400 0.08   

8    2 480 240 0.05   

9    2 150 75 0.02   

10    2 2500 1250 0.25   

11    3 300 150 0.05   

12    2 2500 1250 0.25   

13    1 1500 750 0.08   

14    1 4000 2000 0.20   

      3.15  

3        

1    3 50 50 0.02   

2  100m   2 15 15 0.00   

3    2 20 20 0.00   

4  3m   3 10 10 0.00   

5    150 0.5 0.5 0.01   

6    2 80 80 0.02   

7    5 25 25 0.01   

8    5 80 80 0.04   

9    15 50 50 0.08   

10    50 3 3 0.02   

11    5 5 5 0.00   



       
 

12    20 5 5 0.01   

13    5 10 10 0.01   

14    20 4.5 4.5 0.01   

15    2 60 60 0.01   

      0.24   

4  /  3/7.5 100000  225.00  

      228.39  
 

6.4.2  

3

 

6.4.3  

 

3  



 

 

 



7  

7.1  

7.1.1  

7.1.1.1  

1

 

2

 

3 2003 67

 

4  

5 2003 67

( )  

6 2019 3  

7.1.1.2  

1 [2003]67  

2 [1995]95  

3 [2002]10  

4

[2007]670  

5 100

[2008]78  

6

2016 132  

7 2018 32  

8  



[2019]448  

7.1.2  

7.1.2.1  

1

48 / 6 /  

2

“ ”

 

3  

 

4

1.5 /m3 1 /kW•h  

5 2003 67

( 2016]132 )  

7.1.2.2  

1 1.5%

1%  

2 5% 4%

 

3 3.3~5.5%

5% 4.3% 6.5% 4.4%

3.3%  

4 7%

5%  

5 9%  

6 10%  



7-1    
    

    

( )    

( )    

   1.5% 

   1% 

( )    

   5% 

   4% 

    

   5% 

   4.3% 

   6.5% 

   4.4% 

   3.3% 

  +   

   7% 

   5% 

  + +  9% 

  + + +  10% 

 

7.1.2.3  

1 2%

 

2

 [2007] 670   

3 [2006]1352

[2002]10  

4

 

5 100

 



7.1.2.4  

6%  

7.1.2.5  

[1995]95

5° 50

500t/a.km2

189.71hm2 0.5 /m2 94.86  

7.1.2.6  

10118.55 2521.68

3732.29 2184.77 1017.57

168.78 189.80 330.60

228.39 100 567.38

94.86  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7-2              
      

  2521.68    2521.68  

1   1710.24    1710.24  

2   55.76    55.76  

3   36.86    36.86  

4   718.82    718.82  

   3732.29   3732.29  

1    3536.81   3536.81  

2    13.82   13.82  

3    8.99   8.99  

4    172.67   172.67  

  2184.77    2184.77  

  2059.69    2059.69  

1   890.22    890.22  

2   2.25    2.25  

3   678.84    678.84  

4   450.68    450.68  

5   37.70    37.70  

  125.08    125.08  

    1017.57  1017.57  

1    168.78  168.78  

2    189.80  189.80  

3    330.60  330.60  

4    228.39  228.39  

5    100.00  100.00  

 4706.45  3732.29  1017.57  9456.31  

     567.38  

     94.86  

 4706.45  3732.29  1017.57  10118.55  

 
 

 
 

 
 



7-3                 
    ( ) ( ) 

    25216822.06  

     17102398.00  

1   hm2 236.42  9900.00  2340558.00  

2   m3 50.40  95600.00  4818240.00  

3   m 11288.00  550.00  6208400.00  

5   m 8120.00  460.00  3735200.00  

     557619.00  

1   hm2 23.01  9900.00  227799.00  

2   m3 3.45  95600.00  329820.00  

     368646.00  

1   hm2 15.22  9900.00  150678.00  

2   m3 2.28  95600.00  217968.00  

     7188159.06  

1   hm2 20.61  9900.00  204039.00  

2   m3 4.12  95600.00  393872.00  

3   m 4675.00  550.00  2571250.00  

4   m 594.00  6765.99  4018998.06  

    37322925.90  

     35368075.90  

1   hm2 14.28  1600000.00  22848000.00  

2   m2 293400.00  40.00  11736000.00  

3   hm2 116.37  1263.09  146985.78  

4   hm2 133.41  4775.43  637090.12  

     138248.70  

1   hm2 28.95  4775.43  138248.70  

     89921.35  

1   hm2 18.83  4775.43  89921.35  

     1726679.95  

1   m2 7120.00  20.00  142400.00  

2   m2 11680.00  70.00  817600.00  

3    14022.00  48.23  676281.06  

4   hm2 18.93  4775.43  90398.89  

    21847800.98  



     8902190.36  

1      72283.80  

  m3 386.00  12.12  4678.32  

  m3 147.00  392.84  57747.48  

  m2 620.00  15.90  9858.00  

2      2349718.72  

  m3 9438.00  18.16  171394.08  

  m3 4676.00  392.84  1836919.84  

  m2 21472.00  15.90  341404.80  

3   m2 463800.00  13.40  6214920.00  

4      265267.84  

  m3 1552.00  156.10  242267.20  

  m3 1552.00  14.82  23000.64  

     22512.00  

1   m2 1680.00  13.40  22512.00  

     6788446.02  

1      3445.04  

  m3 18.00  12.12  218.16  

  m3 7.00  392.84  2749.88  

  m2 30.00  15.90  477.00  

2      11230.98  

  m3 108.00  18.16  1961.28  

  m2 583.00  15.90  9269.70  

3   m2 65450.00  13.40  877030.00  

4      5896740.00  

  m3 34500.00  156.10  5385450.00  

  m3 34500.00  14.82  511290.00  

     4506836.82  

1      3445.04  

  m3 18.00  12.12  218.16  

  m3 7.00  392.84  2749.88  

  m2 30.00  15.90  477.00  

2      4876.38  

  m3 33.00  18.16  599.28  

  m2 269.00  15.90  4277.10  



3   m2 44891.00  13.40  601539.40  

4      3896976.00  

  m3 22800.00  156.10  3559080.00  

  m3 22800.00  14.82  337896.00  

     377020.82  

1      20670.24  

  m3 108.00  12.12  1308.96  

  m3 42.00  392.84  16499.28  

  m2 180.00  15.90  2862.00  

2      20679.78  

  m3 138.00  18.16  2506.08  

  m2 1143.00  15.90  18173.70  

3   m2 18800.00  13.40  251920.00  

4      83750.80  

  m3 490.00  156.10  76489.00  

  m3 490.00  14.82  7261.80  

  2% 1250794.96  

 
 

 
 

 
 

 
 
 



7-4   
    ( ) ( ) 

     10175694.48  

1  ( + + ×2% 1687750.98  

2  [2007]670  1898043.50  

3  [2002]10  3306000.00  

4  +  2283900.00  

5   1000000.00  

  + + + ×6% 5673794.61  

  m2 1897100 0.5 948550.00  

7-5    

   
 

 
   

 

 hm2 14.28   14.28  2284.80  

 m2  7120  7120  14.24  

 m2  11680  11680  81.76  

 m2 293400  293400 1173.60  

     3554.40  

 

 hm2 236.42  236.42 234.06  

 m 11288 4675 15963 877.97  

 m 8120  8120 373.52  

 m  594 594 401.90  

     1887.45  

      5441.85  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7-6    
    

  330.60   

  145.89   

  262.13   

  184.47   

 

×

60%×
0.61×

1.0×
1 

53.40  2006 1352
 

 

×
0.5×

1× 1 
131.07  [2002]10  

  146.13   

 30%-40% 40%  
21.36  2006 1352

 

 

×
0.8×
0.85× 0.7 

124.77  [2002]10  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7-7    
   2020  2021  2022  2023  

2024
 

2025
 2026  

2027
 

  2521.68  871.76  494.39  469.62  685.91      

1   1710.24  274.14  336.17  439.97  659.96      

2   55.76   18.59  18.59  18.58      

3   36.86  7.37  11.06  11.06  7.37      

4   718.82  590.25  128.57        

  3732.29   1175.40  8.23  146.37  39.08  456.96  1370.88  535.37  

1   3536.81   1173.60     456.96  1370.88  535.37  

2   13.82    5.53  5.53  2.76     

3   8.99   1.80  2.70  2.70  1.79     

4   172.67     138.14  34.53     

  2184.77  270.62  728.60  894.68  242.84  0.78  9.14  27.42  10.71  

  2059.69  253.18  695.20  885.12  226.19      

1   890.22  178.04  356.09  356.09       

2   2.25   0.45  1.80       

3   678.84   135.77  339.42  203.65      

4   450.68  67.60  180.27  180.27  22.54      

5   37.70  7.54  22.62  7.54       

6   125.08  17.44  33.40  9.56  16.65  0.78  9.14  27.42  10.71  

  1017.57  528.67  58.57  58.57  58.57  58.57  58.57  58.57  137.48  

1  168.78  168.78         

2  189.80  14.06  28.12  28.12  28.12  28.12  28.12  28.12  7.02  

3  330.60  330.60         

4  228.39  15.23  30.45  30.45  30.45  30.45  30.45  30.45  30.46  

5  100.00         100.00  

 9456.31  1671.05  2456.96  1431.10  1133.69  98.43  524.67  1456.87  683.56  

  567.38  567.38         

  94.86  94.86         

  10118.55  2333.29  2456.96  1431.10  1133.69  98.43  524.67  1456.87  683.56  

 
 

 
 
 
 
 



7.2  

7.2.1  

2  

1  

393.66hm2

314.25hm2 314.25hm2

91.33hm2 222.92hm2 4.32hm2

218.60hm2 100%  

7-8    

 hm2  hm2  

hm2  

%     

 241.68  241.68  89.44  2.03  150.21  241.68 100 

 79.76  0.35  0.35    0.35  100 

 30.12  30.12  1.17   28.95  30.12  100 

 19.20  19.20  0.37   18.83  19.20  100 

 22.90  22.90   2.29  20.61  22.90  100 

 393.66  314.25  91.33  4.32  218.60  314.25 100 

 
2  

500t/(km2·a)

500t/(km2·a) 1.0  

3  

100%  

4  

306.52hm2 295.26hm2

96.3%  

 



7-9      

 
hm2  

hm2  %      

 198.85  14.72  22.85  236.42  236.42 100 

  0.35  0.35 0 0 

 3.00 16.57  9.04 28.61  23.01 80.4 

 10.56  3.84 3.84 18.24 15.22 83.4 

 22.90   22.90  20.61 90 

 235.31 35.48 35.73 306.52 295.26 96.3 
 

5  

218.60hm2

218.60hm2 100%  

6  

218.60hm2

393.66hm2 55.53%  

7-10      

 hm2  hm2  hm2  %  %  

 241.68  150.21  150.21  100  62.15  

 79.76  0.00  0  0.00  

 30.12  28.95  28.95  100  96.12  

 19.20  18.83  18.83  100  98.07  

 22.90  20.61  20.61  100  90.00  

 393.66  218.60  218.60  100  55.53  

 

 

 

 

 

 

 



7-11      
     

%  95 100  

 1 1  

%  95 100  

%  87 96.3  

%  95 100  

%  22 55.53  
 

7.2.2  

 

7.2.3  

 

7.2.4  

 

1  

 

2  

 



8  

8.1  

 

1  

2  

3  

4

 

5

 

8.2  

 

8.3  



 

8.4  

1

2

 

8.5  

 

“ ”  

 

8.6  

2017 365



 

 



 

1   

2   

3   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1    
     

1  241.68 241.68 

2  79.76 79.76  

3  30.12 30.12  

4  19.20 19.20  

5  22.90 22.90  

  393.66 393.66  

2    

 
 

 

hm2  

 91.33 

 79.41 

 222.92 

 393.66 

hm2  314.25 

hm2  218.60 

hm2  

 4.32 

 218.60 

 222.92 

m3  108.99 

m3  108.99 

hm2  306.52 

hm2  295.26 

 

%  100 

 1 

%  100 

%  96.3 

%  100 

%  55.53 

 



3    

3-1    
   ( ) ( ) 

1  m3 0.12 0.12 

2  m3 1.5 1.46  

3  KW.h 1 0.97  

4  kg 6.75 5.77  

5  kg 7.75 6.62  

6 42.5R  t 420 407.77  

7  m3 105 102.94  

8   1.3 1.26  

9  m3 350 339.81  

10  kg 5.2 5.05  

11  kg 50 48.54  

12  m2 8 7.77  

13   330 320.39  

3-2    

 

 

( ) 
42.5R t  m3  m3  

407.77  /t 60 /m3 1.46  /m3 

      

M7.5 0.292 119.07  1.11 66.6 0.289 0.42  186.09  

M10 0.327 133.34  1.08 64.8 0.291 0.42  198.56  

 

 

 

 

 

 

 

 



3-3    

   

 
  
/

 

  
( ) kg  

   
kg  ( ) m3  (m3) 

6.00 6.62 5.77 0.97 0.12 1.46 

1030 59KW
 

21.45 2.40  8.40    84.31 
14.40  48.46    

1031 74KW
 

37.65 2.40  10.60    113.20 
14.40  61.15    

3014 10t
 

31.51  
1.30   10.80     

101.62  
7.80   62.31     

2002 0.4m3 7.69  
1.30    8.60    

23.84  
7.80    8.35    

3059  0.71  
      

0.71 
      

1043 37kw 6.05 
1.30  5.00    

42.70 
7.80  28.85    

 

 

 

 



3-4    

    ( ) 

                    ( ) 

        
  

1 01146  m2 0.99  0.04  0.10  0.55  0.01  0.03  0.04  0.05   0.08  0.09  

2 01204  m3 9.56  0.28  0.32  6.07  0.10  0.33  0.35  0.52   0.72  0.87  

3 03005  m2 13.40  0.60  8.79   0.14  0.47  0.44  0.73   1.01  1.22  

4 03053  m3 156.10  69.72  42.28   1.05  3.49  5.13  8.52   11.72  14.19  

5 03054  m3 14.82  10.08  0.30   0.16  0.52  0.49  0.81   1.11  1.35  

6 01009  m3 18.16  12.30  0.37   0.19  0.63  0.67  0.99   1.36  1.65  

7 01038  m3 12.12  8.28  0.17   0.13  0.42  0.45  0.66   0.91  1.10  

8 03006  m3 392.84  47.75  217.01  2.87  4.01  13.38  12.54  20.83  9.25  29.49  35.71  

9 03079  m2 15.90  5.15  4.93  0.14  0.15  0.51  0.48  0.80  1.10  1.19  1.45  

10 08046  hm2 1263.09  114.00 383.99  427.00  9.25  37.00  32.05  50.16   94.81  114.83  

11 08085   48.23  1.14  34.28   0.35  1.42  1.12  1.92   3.62  4.38  

12 08057  hm2 4775.43  360.00 3150.00  35.10  140.40  121.62  190.36   359.77 418.18  

 

 



3-5    
 

01146 100m2 
 

          
     74.35  

     69.81  
1     4.20  

   0.70  6.00  4.20  
2     10.14  

  % 17.00   10.14  
3     55.47  

 74kw % 0.49  113.20  55.47  
  % 1.5  1.05  
  % 5  3.49  

  % 5  3.72  
  % 7  5.46  
  % 9  7.52  
  % 10  9.11  
    100.16  

 
01204 100m3 

 
          

     709.16  
     665.88  

1     27.54  
   4.59  6.00  27.54  

2     31.71  
  % 5.00   31.71  

3     606.63  
 1.0m3  0.91  157.73  143.46  
 59kW  0.54  84.31  45.53  
 10t  4.11  101.62  417.65  
  % 1.5  9.99  
  % 5  33.29  

  % 5  35.46  
  % 7  52.12  
  % 9  71.71  
  % 10  86.85  
    955.30  

 



 

03005 100m2 
 

          
     999.26  

     938.27  
1     60.00  

   10.00  6.00  60.00  
2     878.27  

  m2 113.00  7.77  877.67  
  % 1.00   0.60  
  % 1.5  14.07  
  % 5  46.91  

  % 4.4  43.97  
  % 7  73.03  
  % 9  100.46  
  % 10  121.67  
    1338.38  

 
 

03053 100m3 
 

      
     11659.95  

( )     11206.77  
1     6972.00  

   1162 6.00 6972.00  
2     4234.77  

   3300 1.26 4165.05  
  % 1  69.72  
   1.5  104.58  
   5  348.60  

   4.4  513.04  
   7  852.11  
   9  1172.26  
  % 10  1419.74  
     15617.09  

 

 

 



 
03054 100m3 

 
      

     1105.73  
     1038.24  

1      1008.00  
   168 6.00 1008.00  

2      30.24  
   3   30.24  
   1.5  15.57  
   5  51.91  

   4.4  48.65  
   7  80.81  
   9  111.17  
  % 10  134.64  
     1480.99  

 
 

01009 100m3 
0.5m  

      
     1349.25  

     1266.90  
1     1230.00  

   205.00  6.00  1230.00  
2     36.90  

   3.00   36.90  
   1.5  19.00  
   5  63.35  

   5  67.46  
   7  99.17  
   9  136.43  
  % 10  165.23  
     1817.54  

 

 

 

 
 



 
01038 100m3 

 
          

     899.46  
     844.56  

1     828.00  
   138.00  6.00  828.00  

2     16.56  
   % 2.00   16.56  
  % 1.5  12.67  
  % 5  42.23  

  % 5  44.97  
  % 7  66.11  
  % 9  90.95  
  % 10  110.15  
    1211.64  

 
03006*0.3+03007*0.7                  100m3  

 
      

     28502.11  
     26762.54  

1     4775.40  
   795.90  6.00  4775.40  

2     21700.48  
   52.70  320.39  16884.47  
 M7.5  m3 25.30  186.09  4708.05  
   0.50   107.96  

3     286.66  
 0.4m3  6.54  23.84  155.91  
   163.44  0.80  130.75  
   1.5  401.44  
   5  1338.13  

   4.4  1254.09  
   7  2082.93  
     925.09  

  m3 28.08  32.94  925.09  
   9  2948.78  
  % 10  3571.30  
     39284.30  

 



 

03079 100m2 
  

      
     1088.88  

     1022.42  
1     514.80  

   85.8 6.00  514.80  
2     493.23  

 M10  m3 2.3 198.56  456.70  

   8  36.54  
3     14.39  

 0.4m3  0.41 23.84  9.77  
   5.59 0.8 4.47  
  % 1  0.14  
   1.5  15.34  
   5  51.12  

   4.4  47.91  
   7  79.58  
     109.63  

  m3 2.55  42.94  109.63  
   9  119.34  
  % 10  144.53  
     1589.87  

 

 

 

 

 

 

 

 

 

 

 



 
 

03007 100m3 
  

      
     29139.47  

     27361.00  
1     5335.20  

   889.2 6.00  5335.20  
2     21869.76  

   53.4 320.39  17108.74  
 M7.5  m3 25 186.09  4652.22  
   0.5  108.80  

3     156.04  
 0.4m3  4.5 23.84  107.28  
   59.02 0.80  47.22  
  % 1  1.54  
   1.5  410.42  
   5  1368.05  

   4.4  1282.14  
   7  2129.51  
     1191.62  

  m3 27.75  42.94  1191.62  
   9  3036.85  
  % 10  3677.96  
     40457.54  

 

 

 

 

 

 

 

 

 

 

 



 

08057                                 1hm2 
 

      
     3685.50  

     3510.00  
1     360.00  

   60 6.00  360.00  
2     3150.00  

  kg 60 50.00  3000.00  
  % 5  150.00  
   1  35.10  
   4  140.40  

   3.3  121.62  
   5  190.36  
   9  359.77  
   10  418.18  
     4775.43  

 

08046                          1hm2 

0.2 0.3m  

 

      

     971.24  
     924.99  

1     114.00  

   19 6.00  114.00  

2     383.99  

  m3 1 339.81  339.81  

  % 13  44.18  

3     427.00  

 37kW  10.00  42.70  427.00  
   1  9.25  

   4  37.00  

   3.3  32.05  

   5  50.16  

   9  94.81  

   10  114.83  

     1263.09  



 

 

08085                   100  

 

    ( )  

     3718.92  

     3541.83  

1     114.00  

   19 6.00  114.00  

2     3427.83  

   102 32.00  3264.00  

  m3 0.4 1.50  0.60  

  % 5  163.23  

   1  35.42  

   4  141.67  

   3  111.57  

   5  191.52  

   9  361.98  

   10  438.40  

     4822.39  

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

  


