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The permeability of gravel layer in immediate vicinity of the river calculated by various methods was examined. Field 

permeability test, calculation by Hazen and Creager equation, calculation from result of direct observation of underflow 
velocity in bore hole and calculation from dropped water level in bore hole as response to pumping well were examined to 
determine the permeability of gravel layer. There was difference of four to five orders of magnitude in comparison with 
permeability calculated by various method. Observation result of velocity of underflow water in bore hole showed 1.E+00 
cm/s order which is very high velocity as velocity of underflow water. 

 
Key Words: underflow water, permeability, field observation, pumping well 

 
 

, 21 , 2015 6

- 389 -



22  

 

10km
2

No.1 No.2
50cm

30.7m 1 2

No1 1 45.6m No.2
2 24.6m No.1 15m No.2
13m No.1

No.1
1m

No.2

GL- )1.5m

 
No.2

GL-11m
Hazen5)

Creager6)

Hazen
Creager

(GL-m)

Hazen
Creager

1

- 390 -



D10 D20

33  

( S&DLmini)
1 1

FDV )
(GL-m)

(cm/s)

1/3

FDV

No.1 No.2 50cm
(6/9) 3 (GL-

6m 9m 11m) No.1 No.2

 

1 No.2

1.E±00 1.E+01

20.1cm 30.7m

6/9 Hazen
Creager 3

4

2014 8
20 11 6 30 1

8 21

- 391 -



No.1 No.2

(GL-(m)) No.1
2

500ℓ/min 60m
40m 8

No.2 No.1

No.1 No.2 2

No.1 No.2

2014
9 6 9 13

9 6 7
10mm/h

7

8
21 No.1

 

2
No.2 No.1

 

Theis 11)

Theis
(1) (3)

   (1) 

  (2) 

(3) 

Q (m3/s) b (m) X
(m) S t (s) k

(m/s) h (m) r
(m) 

Theis X
k

8 21

(mm/h) 

(mm/h) 

- 392 -



      
Case-1 

No.1 3.1 3.5 0.1 0.8 3.4 2.2 
No.2 38.2 28.4 25.0 11.2 35.1 27.6 

Case-2 
No.1 0.9 1.1 0.8 0.1 1.1 0.8 
No.2 12.1 8.7 7.6 2.9 11.0 8.5 

Case-3 
No.1 1.4 1.6 1.2 0.3 1.5 1.2 
No.2 21.2 15.8 14.0 6.4 19.5 15.4 
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