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BEHAVIOR OF DRIFT WOOD WITH OVERLAND FLOOD FLOW

By Hajime Nakacawa, Tamotsu Taxauasur and Kohsuke ADACHI

Synopsis

The drift wood flowing down the river in the midst of a flood is one of the
main causes that increases the damages of disaster. When the drift wood is
dammed up by the bridge piers, the water level in the river is increased and
sometimes bank breach occurs due to overtopping of water. In such a case, drift
wood flows into protected low-land with flooding water and destroys the houses or
gives the severe damages to them. After the flood, drift wood is usually mounded
on streets by jamming between the houses and mounded on farms. These
phenomena not only damage to crops and houses but also disturb the restoration of
the disaster.

In this study, experiments for damming um of the drift wood in one and two
dimensional simplified flow fields are carried out. The dam up factor of the drift
wood is derived from one dimenasional experimental results. By using this factor,
experimental results are comparatively well explained. It is also found that in two
dimensional experiments, because the incidence angle of the drift wood to the fore-
front row of house blocks becomes large owing to the lateral spread of water, the
drift wood is more easily caught on houses than in one dimensional experiments.
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Photo. 1. Drift wood mounded along Ohashi Street. (presented by Misumi
town office)
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Fig.1. One dimensional experimental set-up for dam up by drift wood.
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Fig.2. Arrangement of model house blocks in the flume.
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Fig.3. Arrangement of model drift timbers on the belt of drift timbers feeder.
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Tablel. Experimental conditions and results

RUN| B | @ C.» 2| n | N|Nau|la. Cn to | | U | £°Ca
(em) {(€/)\ (p/s/cm) | (em) | (p/s/m) | (s) | (5) |(en/s) TUn

1 110.0| 0.5 0.40 4.010.200 | 260 010.00/ 0.25 1[34.13123.9; 9.15 0.192
2 110.01 0.5 0.68 4.010.200 | 234 010.00/ 0.30 125.96{14.2, 8.05 ! 0.230
3 [10.010.5 1.93 4.0 10.200 | 239 210011 0.52 |1545] 5.0/ 8.48 | 0.399
4 110.0/ 1.0 0.40 4.0 10.200 | 267 210.000 0.30 [30.10{23.9{ 13.50 | 0.115
5 110.0(1.0 0.68 4.0 {0.200! 266 0(0.000 0.46 |19.45/14.2|13.70 | 0.177
6 (10.0/1.0 1.93 4.0 10.200 260 01/0.00, 0.93 9.251 5.0| 13.50 | 0.357
7 110.011.5 0.40 4.0 10.200 | 264 010.00| 0.34 [26.19(23.9| 13.80 | 0.087
8 10.0)1.5 0.68 4.0 10.200| 274 0/0.00| 0.46 |19.89|14.2|13.90 | 0.118
9 |10.0]1.5 1.93 4.0 10.200 | 263 0/0.00| 0.67 [13.15| 5.0|14.00{ 0.172
10 | 5.0/ 0.5 0.40 4.0 |0.267 ] 226 810.04] 0.25 129.73/23.9, 8.89 | 0.256
11 | 5.0, 0.5 0.68 4.0 10.2671234 | 14[0.06] 0.38 |20.66/14.2] 9.07 | 0.390
12 | 5.0/ 0.5 1.93 4.0 10.267 | 244 210.01] 0.57 |14.16] 5.0 9.24 | 0.584
13 | 5.0{1.0 0.40 4.010.267|2521 1010.04| 0.30 (27.90{23.9|13.10 | 0.154
14 | 5.0/ 1.0 0.68 4.0 10.267 | 254 110.000 0.43 |19.82/14.2]| 13.50 | 0.220
15 | 5.01 1.0 1.93 4.010.2671250| 12 10.05| 0.86 9.66] 5.0/ 12.60 | 0.441
16 | 5.011.5 0.40 4.0 10.267272 | 13(0.05| 0.41 |21.97{23.9| 12.80 | 0.140
17 | 5.0} 1.5 0.68 4.0 10.267 | 258 310.01| 0.39 |21.89114.2|12.80| 0.133
18 | 5.0]1.5 1.93 4.0 10.267 | 270 01]0.00] 0.66 |13.71] 5.0{13.00 ] 0.226
19 | 25105 0.40 3.010.3001227 | 23(0.10] 0.25 130.60(23.9| 7.25 0.120
20 | 2.510.5 0.68 3.010.300|206| 7710371 0.36 |19.02,14.2| 7.58 | 0.175
21 | 2.51 0.5 1.93 3.0(03800|216| 471(0.22| 0.68 |10.58( 5.0| 7.58 | 0.331
22 | 2.511.0 0.40 3.010.300|239| 2910.12| 0.27 [29.60(23.9| 9.80 | 0.065
23 | 25|11.0 0.68 3.010.300|230| 5610.241 0.44 117.58{14.21 9.80 | 0.106
24 | 2.5]1.0 1.93 3.010.300|239 8110.34| 0.63 [12.75| 5.0} 9.80 | 0.152
25 | 2.5|1.5 0.40 3.010.300| 2471 101/0.04] 0.30 [27.26(23.9| 11.11 | 0.049
26 | 2515 0.68 3.0 10.300 | 254 410.02) 043 (19.92114.2|11.11 | 0.069
27 | 25115 1.93 3.010.300|248 | 2210.09/ 0.62 [13.31| 5.0/ 11.11 ] 0.100
28 | 2.5/0.5 0.40 4.0 10.400 1247 | 150 |0.61| 0.20 [40.17;23.9} 7.71{ 0.307
29 | 25105 0.68 4.0 10.400 | 247 | 190 [0.77! 0.48 17.28(14.2} 7.83 | 0.737
30 | 2.5/05 1.93 4.010.400|228 | 176 10.77| 0.65 |11.72] 5.0 7.98 | 0.998
31 | 251.0 0.40 4.010.400| 266 | 122 |0.46| 0.26 |34.06/23.9| 9.71 | 0.200
32 | 2.5/1.0 0.68 4.010.400|260 | 140 |0.54| 0.36 [23.7514.2| 10.01 | 0.267
33 1 25/1.0 1.93 4.010.400| 253 [ 157 |0.62] 0.83 |10.11| 5.0, 9.62 | 0.638
34 | 251156 0.40 40104001 261|113 (0.43| 0.28 1(31.16/23.9|10.42 | 0.143
35 | 25115 0.68 4004001273 | 991/0.361 0.40 {24.62]14.2]10.21 | 0.205
36 | 2515 1.93 4010400237 |145.0.61| 0.69 |[11.51| 5.0| 10.56 | 0.353

W (BAIBHRESAZEVE), KEFHEH CTOFRROMMS O PESB-TEY, ol L oKBAHI
B AHEARORERINEIBIGDEMEINENLTH B, 1121, HBodhsvicBL TR, K
B oREREEFREIPRBEERTERINI LAV VABARAVTERTRETH 30, EBIEHROH
Ao oRNE, KEBKEVWEEILE > HFEROFEL C o THRABIKRIFI TR I EDBELPT L, KEH
INEWVEL S > THRIBT ABAIKBEICE - - THEIED SN THEHIEDREAE Y, T, BH
Fid & 0 T REIKEEABELPTVWEVS T EbH T, T T TREMEEEHE L KEER
TR L7, B, BAEBERESKEVEFEROMMB NS, ZORRBRARDFEBINE S
o> THIEE DI (KB T Epbhotz, Table 1 D RUNI9~RUN4S 5T DT EDHERATE S,
SEE, BAEEERELICL - THEINZEHRAT7 59 7 X C, D a,, CEALBEEBERTT 5,
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Tablel. Continued

RUN| B | @ C. Y n N, |'N..| a.. Cn tn | Lo U 2°C,

(em) |(£/8)|(p/s/cm) | (cm) (p) | (p) (p/s/em)| () | (s) |(em/s) TUn
37 125105 0.40 5.0 10.500| 260! 227 10.87| 0.31 |28.40(23.9| 7.58 | 1.162
38 125105 068 |5.01]0.500!224121210.95| 0.41 (18.18|14.2| 7.94 | 1.537
39 125]05 1.93 5.0 10.50023522710.97| 0.63 |12.45| 5.0, 7.94 | 2.362
40 | 2.5 040 |5.00.500) 267234088 0.28 [31.63|23.9] 9.52 | 0.525
41 | 2.5 068 |5.010.500 24312091086 0.38 ([21.39/14.2] 9.52 | 0.713
42 1 2.5 1.93 5.0 0500|253 2381094 0.52 |16.15] 5.0| 9.52 | 0.975
43 | 2.5 0.40 5.010500|2751195|0.71] 0.32 (28.96|23.9( 11.36 | 0.400
44 2.5 068 |5.0(0500]251|201(0.80| 0.40 [21.02{14.2|11.36 | 0.500
45 | 2.5 1.93 |5.00.500]242|198 10.82| 0.55 [14.78| 5.0| 11.36 | 0.688
46 | 2.5 0.40 |6.0/0.600 264 |23310.88] 0.29 |(27.06(23.9| 7.94| 2.285
47 1 2.5 068 |6.01/0.600!251|2281091| 0.42 119.72{14.2} 7.94 | 3.265
48 1 2.5 1.93 |6.0{0.600|237 23 {1.00f 0.71 [11.10| 5.0 8.33 | 5.520
49 | 2.5 040 16.010.6001|256|24110.94| 0.28 {30.23/23.9] 9.80 | 1.089
50 2.6 068 |6.010.600]|2461]22910.93| 0.48 |17.15|14.2| 9.52 | 1.866
51 | 2.5 193 16.0/0.600]|254|208|0.82| 0.61 |13.81| 5.0/ 9.80 | 2.372
52 040 |6.0]0.6001271(233/|0.86] 0.23 [39.17|23.9| 11.36 | 0.596
53 068 |6.0(0.600|261(231(0.89| 0.47 ]18.38(14.2| 11.36 | 1.218

1.93 | 6.010.600|254 {231 (0.91| 0.57 |14.91| 5.0| 11.11 | 1.477

[Sd
B

[SN- DN D DN

o oo o

oo
o
[N)
o
NN oOoOWL UL T T OO O LU TN O OO LT IO O O O

55 0.40 |7.0]0.700| 259 | 255 |0.98| 0.27 132.06|23.9| 7.94 | 3.889

. 0.68 | 7.0 0.700| 250 | 240 |0.96| 0.42 |20.06(14.2| 7.58 | 6.049
57 | 2.5 1.93 |7.0]0.7001249 | 243 {0.98| 0.62 [13.30| 5.0 7.94 | 8.930
58 | 2.5 0.40 |7.0]0.700|271 | 260 [0.96| 0.32 |28.39|23.9| 9.80 2.305
59 | 2.5 0.68 |7.0]0.700 | 248 | 241 |0.97| 0.40 [20.75|14.2| 9.80 | 2.881
60 | 2.5 1.93 | 7.0{0.700 248 | 238 {0.96| — — | 5.0] 980 | —
61 {2.5 0.40 |7.0(0.700 | 273 | 244 |0.89| 0.29 [31.40|23.9] 11.11 | 1.393
62 | 2.5 0.68 |7.0/0.700|264 | 255 (0.97| 0.42 {21.12|14.2|11.11 | 2.017
63 | 2.5 1.93 {7.0]0.700 260|239 0.92| 0.79 |10.95| 5.0| 11.11 | 3.794
64 | 1.0 0.40 |4.0|0.800|228  215|0.94| 0.25 |30.96/23.9| 5.11 | 0.768
65 {1.0 0.68 |4.0{0.800|227 | 215|0.95| 0.36 [21.09)14.2| 4.96 | 1.106
66 | 1.0 1.93 |4.00.800| 211204097 0.44 |16.05| 5.0{ 4.77 | 1.351
67 | 1.0 0.40 |4.0/0.800|237|226(0.95| 0.27 129.20123.9] 4.95 0.415
68 | 1.0 0.68 |4.0/0.800|213|195(0.92| 0.31 (23.02/14.2| 4.88  0.476
69 | 1.0 1.93 |4.00.800|244|233|0.95| 0.42 |19.38] 5.0 4.76 | 0.645
70 1 1.0 0.40 | 4.0 |0.800| 247 | 242 [0.98| 0.30 |27.15/23.9| 6.25 | 0.307
71 (1.0 0.68 |4.0]0.800|252(239(0.95| 0.34 |24.49/14.2| 6.25 | 0.348
72 11.0 1.93 |4.0]0.800|236|222{0.94| 0.70 (11.18| 5.0 6.28 | 0.717

F—HERTC, BAXVWERY — 2T, ., WREL 3T LHEHKD RUN 28 ~ 36 TEHFICTTW S,
hid, BEEKRT 5 v 7 ABKEV EBFCHARLSHRAE > TR F T 3a0EL, R LR
KEBEL B> TEILE 02T HEh KR EEDLNS,
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BT - TELT A EDbhot, TITE, 03<p<05iBIF2a,.BEDIINHERITL-T
HESNB0h, KEREOMERELRET 5L L bic, FIEPROBHE(L (EILDRARRORRIZ
k) #E83 5,
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Fig.4. Distribution of frequency about incidence angle of drift wood to the
forefront line of house blocks.
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Fig.7. Comparison between calculated temporal dam up factor a () with
experimental one. (7 =0.4, @=1.5£/s)
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Fig.8. Comparison between calculated temporal dam up factor a(#) with
experimental one. (7 =0.8, @=1.5£/s)
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Fig.9. Comparison between calculated temporal dam up factor a(t) with
experimental one. (7 =0.4, @=0.5£/s)
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Fig.10. Two dimensional experimental set-up for dam up by drift wood.
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