ISSN 1346 7328
266
17 10

TECHNICAL NOTE of
Nationd Inditute for Land and Infredructure Management

No0.266 October 2005

Time-integrated sampler

Experimenta study on sampling efficiency of suspended load with time-integrated
sampler

Nobutomo OSANAI
Hideski MIZUNO
Takeki OKINAKA

Toshiyuki HARAMAKI

Nationd Indtitute for Land and Infrastructure Management
Minigiry of Land, Infrastructure and Trangport, Japan



Technicd Noteof NILIM
266 2005 10 No.266 October 2005

Time-integrated sampler

Experimenta study on sampling efficiency of suspended load with time-integrated
sampler

Nobutomo OSANAI", Hideski MIZUNO™, Takeki OKINAKA™, Toshiyuki HARAMAKI™

Time-integrated Sampler

Synopsis

In mountain drainage basins, water sampled by inserting tools such as buckets, hoses, or samplers into flowing water has been
analyzed and its suspended load content by grain diameter has been measured. But recent observations have included cases where,
if the flow speed was 5m/second or faster, subjecting the tool to the force of turbulence, it could not be stably lowered into the flowing
water. To resolve such problems, this study focused on a sampler that is fixed in the water in advance (time-integrated sampler).
This type of sampler was developed to sample suspended load flowing in torrents in small drainage basins. This research was a
channel experiment performed to verify its suspended load sampling efficiency in rivers flowing in large and medium size drainage
basins. The results have revealed that the higher the flow speed and the higher the sediment concentration, the higher its sampling

efficiency. It also revealed that as long as the sampler is not filled with sand, its sampling efficiency does not change.
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(hours)

(gf/cm?)
11 1/50 4.11% 10 3
1-2 1/100 4.11x 107 3
13 1/200 4.11% 107 3
2-1 1/50 2.33x 10? 3
2-2 1/100 2.33x 107 3
2-3 1/200 2.33x 107 3
31 1/50 1.37x 10 3
3-2 1/100 1.37x 10 3
3-3 1/200 1.37x 10° 3
4-1 1/50 4.11x 10? 1
4-2 1/50 4.11% 107 6
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casel-1,2-1,3-1,4-1,4-2
casel-2,2-2,3-2

casel-3,2-3,3-3

casel-1,1-2,1-3,4-1,4-2

X X
(cm/s) (gt/cnr) (gf) (of)
1-1 124.1 0.0436 3475 5066 0.686
1-2 715 0.0412 2548 4285 0.595
1-3 98.6 0.0433 2292 4406 0.520
2-1 105.1 0.0232 1494 3439 0.434
2-2 90.8 0.0234 1270 2513 0.505
2-3 86.9 0.0231 867 2445 0.354
31 117.3 0.0153 929 2262 0.411
32 86 0.0138 292 1431 0.204
3-3 83.1 0.0143 273 1455 0.187
4-1 115.7 0.0463 1282 2309 0.555
4-2 119.4 0.0403 7203 11956 0.602
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case

NO. 1

2004/11/10

3-3

1 200

3.6 1000

LOW

4995.0 56735 (ppm)

17 02 17 case3-3.xls

20.0 (cm)
(cm)
(cm) (cm)
2004/11/10 13:52 69.0 72.5
2004/11/10 14:20 69.0 727
2004/11/10 1450 69.1 72.5
2004/11/10 15:20 69.2 727
2004/11/10 15:50 69.3 72.8
2004/11/10 16:20 69.3 728
2004/11/10 16:50 - -

2004/11/10 8:40
2004/11/10 16:52

9.03 1
11:41 2/3

2004/11/10 13:50
2004/11/10 16:50

0.1cm

(DVD)
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2004/11/11

3-2

1 100

9.8 1000

LOW

4918.4 52455 (ppm)

17 02 17 case3-2.xls

21.0 (cm)
140 (cm)
(cm) (cm)

2004/11/11 1145 69.9 73.6
2004/11/11 12:24 69.8 73.7
2004/11/11 12:58 69.8 737
2004/11/12 13:17 69.4 73.0
2004/11/11 13:49 69.6 733
2004/11/11 1415 69.8 73.6
2004/11/11 14:47 69.6 734

0.1cm
(DVD)

NO. 2

2004/11/11 8:49

2004/11/11 14:49

9:17 1/3

2004/11/11 11:45

2004/11/11 14:45
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NO. 3

2004/11/12

3-1
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1 52.5

LOW

5246.3 5908.7 (ppm)
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185 (cm)
13.0 (cm)
(cm) (cm)

2004/11/12 14:00 69.3 76.8
2004/11/12 14:30 68.7 76.8
2004/11/12 15:04 69.3 75.0
2004/11/12 15:38 68.9 75.8
2004/11/12 16:09 69.2 76.2
2004/11/12 16:30 68.8 76.2
2004/11/12 17:00 69.0 75.6

2004/11/12 9:10

2004/11/12 17:.01

11:18 11:40

13:14 13:35

13:40 13:46

2004/11/12 14.00

2004/11/12 17:.00
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8085.9 8922.4 (ppm)
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18.0 (cm)
13.0 (cm)
(cm) (cm)

2004/11/15 13:48 69.6 75.3
2004/11/15 14:15 69.5 744
2004/11/15 1446 69.0 75.3
2004/11/15 1511 69.3 75.0
2004/11/15 1551 69.5 749
2004/11/15 16:18 69.0 748

2004/11/15 9:47

2004/11/15 16:51

9:59 1
13:14 13:35
10:37 1/2

2004/11/15 13:47

2004/11/15 16:47

0.1cm
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7989.1 9119.0 (ppm)

17 02 17 case2-2.xls

20.5 (cm)
135 (cm)
(cm) (cm)

2004/11/16 11:52 69.6 738
2004/11/16 12:27 69.7 73.8
2004/11/16 12:56 69.7 739
2004/11/16 13:22 69.7 74.0
2004/11/16 1351 69.6 738
2004/11/16 1421 69.5 738
2004/11/16 1457 69.3 734

0.1cm
(DVD)

NO. 5

2004/11/16 9:06
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9:19 1/2
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8005.4 90209 (ppm)

17 02 17 case2-3.xls

20.5 (cm)
145 (cm)
(cm) (cm)

2004/11/17 13:36 69.1 732
2004/11/17 1410 69.1 73.0
2004/11/17 14:38 69.0 72.8
2004/11/17 1510 69.0 72.8
2004/11/17 15:43 68.8 72.6
2004/11/17 16:11 68.9 726

2004/11/17 9:54

2004/11/17 16:46

10:10 1/4
10:15 1/4
13:00 1/4

2004/11/17 13:35
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NO. 7
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1-1

1 50

1 52.5

HIGH

14851.0 17084.9 (ppm)

17 02 17 casel-1.xls

185 (cm)
135 (cm)
(cm) (cm)

2004/11/18 11:25 67.8 76.0
2004/11/18 12:04 68.5 76.0
2004/11/18 12:26 68.5 76.0
2004/11/18 12:56 68.7 76.2
2004/11/18 13:33 68.4 76.1
2004/11/18 13:40 68.0 76.1
2004/11/18 14:25 67.7 76.2

2004/11/18 9:00

2004/11/18 14:30

9:05 5/4
9.05 923
10:47 174
10:28 10:35
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NO. 8

2004/11/19

case 1-2
1 100
9.8 1000
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14238.6 16805.6 (ppm)
17 02 17 casel-2xls

20.0 (cm)
140 (cm)
(cm) (cm)

2004/11/19 8:47 68.9 735
2004/11/19 9:15 69.0 72.0
2004/11/19 9:45 69.0 713
2004/11/19 10:14 69.0 712
2004/11/19 11:46 69.0 712
2004/11/19 11:23 69.0 71.2
2004/11/19 1142 69.1 712

2004/11/19 7:40

2004/11/19 11:52

751 1/4

7:58 1/2

2004/11/19 8:46

2004/11/19 11:46

0.1cm
(DVD)




case

NO. 9

2004/11/19

1-3

1 200

3.6 1000
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14811.9 16904.8 (ppm)

17 02 17 casel-3.xls

21.0 (cm)

14.5. (cm)

(cm) (cm)
2004/11/19 16:21 68.4 733
2004/11/19 16:54 68.4 73.3
2004/11/19 17:20 68.2 733
2004/11/19 18:00 68.2 732
2004/11/19 18:20 68.2 732
2004/11/19 18:50 68.3 732
2004/11/19 19:16 68.3 732

2004/11/19 14:37

2004/11/19 19:27

14:54 1/2

15:56 1/4

2004/11/19 16:20

2004/11/19 19:20

0.1cm
(DVD)




NO. 10
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case 4-1
1 50
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15996.9 17704.9 (ppm)
17 02 17 case4-1xls
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13.0 (cm)
(cm) (cm)
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2004/11/23 1542 68.5 755
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131714 16605.8 (ppm)
17 02 17  case4-2xls
18.0 (cm)
13.0 (cm)
(cm) (cm)
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2004/11/24 14:32 69.2 75.6
2004/11/24 15:00 68.8 75.6
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2004/11/24 17:28 68.8 75.7
2004/11/24 18:09 67.8 75.6
2004/11/24 18:30 67.7 75.5
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2004/11/24 19:28 67.5 75.0
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10:04 3/4

10:04

2004/11/24 13:30

2004/11/24 19:32
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