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EXPERIMENTAL CONSIDERATIONS ON BEHAVIORS OF DRIFTWOOD
IN MOUNTAINOUS RIVER CHANNELS

By Yuichiro Fuiita and Yoshihiko KurOKAWA

Synopsis

Driftwood amplifies flood damage and makes restorations difficult, by heaping up in front of river
structures and by remaining on farmlands and urban areas. Two kinds of fundamental experiments
were carried on to elucidate transport process of driftwood in mountainous rivers. One of them was
conducted to simulate supplying process of driftwood from riverside and to clarify its effects on stream
channel changes. Driftwood models with a simple form had little influence on channel widening and
bedforms when they were being conveyed downstream. Their effects on channel change became in-
tense when a flow of large discharge concentrated them to heap up around a bed level retainer of iron
angle installed at the downstream end. In another experiment, two types of driftwood models, which
were devised to be more similar to actural one, were injected into a small depth flow over a rough bed
covered with bed protection block models. The models traveled downstream sliding and rolling on the
rough bed and stopped when they were sustained simultaneously by both a sidewall and bed roughness
elements.
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Fig. 1. [Experimental apparatus.

B L7, cNODL— L EERMNICETERLLDI, BHEEH LR CACIEROFH LEHIS,
HMalKﬁLtlﬁﬁ,ﬁﬁiiiﬁmhﬁﬁfwéolmlﬁtbf,K%%K@R%%%Lt%%
?%,?ﬁbﬁﬁﬁ*%%—ﬂﬁ%ﬁ%ﬁLTMEL%%%#K%ﬁT%6l5KLtoﬁﬁtﬂbﬁﬁt
%Eﬁﬁﬂﬁwﬁﬂﬁf:ﬂ&@ﬁ@%tﬂ%@*t&wtiﬁ@%&ﬁL.ﬁﬁbt@%ﬁﬁﬁﬁ%%%
BTBHLHITL
&3,CW%E@@%%M,K$EWKK%%T%%%J=Om&Lftﬁﬁﬁﬁxm%,%%%*b
Brty=0m & LTERFMIC y#%, 2=0m, y=0m BT AKBELY z=0m & LTSHEAEIC 2
Lo EREERTH-> T, ERHEIEEREFARICz=Tm»bz=—4m DEMICES 10cm T
BX, THREICBKERCHEEEIRLLEVE 542, RenK1, K2 Cid5emf, #hUSCik 3cm A
@ﬁﬂ??ﬁ»ﬁl%@tbﬂ%%”toﬁﬁ,K%Lﬁ%ﬂﬁmmﬁmﬁiﬁtm,Mﬁﬁﬁﬂﬂ777

— 2 —



R - B ILEEIC B BIRARDEE)ICR T b KR EE 467

Photo. 1. A measurement carriage with coupled wheels. Photo. 2. A measurement table attached
to the building beams.
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Table 1. Prescribed experimental conditions of driftwood transport in laterally erodible channels

Run No. Channel slopes Initial trapezoidal Shape

. Discharge Flow
Upstream  Downstream Opening  Bottom Bank duration
reach reach width width height :

cm cm cm /s min - sec
Run K1* 1/200 horizontal 23 10 6.5 2.89 12 00
3.32 24 00
Run K2* 1/200 horizontal 23 10 6.5 5.96 6 30
5.88 14 00

Run K3* 1/100 horizontal 23 10 6.5 3.13 7 00
3.04 15 00

Run K4* 17100 horizontal 23 15 4.0 3.34 7 00
Run K5* 1/50 horizontal 23 15 4.0 2.93 6 00
Run B1** 1/200 horizontal 35 23 6.0 4.56 17 00
Run B2** 1/200 horizontal 35 23 6.0 2.52 20 00
Run B3** 1/200 horizontal 35 23 6.0 4.05 12 00

Remarks: * Driftwood models were injected from the upstream end.
Driftwood models were 12 mm-¢, 200 mm long polypropylene resin sticks.
** Fyperiments were conducted in the last year.
Driftwood models were 5 mm-¢, 200 mm long acrylic resin sticks.
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Photo. 3. Plan views of modeled driftwood transported during the first period (top) and during the
second period (bottom) in run K1.  (Flows are left to right through Photo. 3 to 7.)
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Photo. 4. Plan views of modeled driftwood transported during the first period (top) and during the
second period (bottom) in run K2.



B - BN D ILFE I BV BIRAR OB 5 ERyE L 471

Photo. 5.  Plan views of modeled driftwood transported during the first period (top) and during the
second period (bottom) in run K3.
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Photo. 6. A plan view of modeled driftwood transported in run K4.
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Photo. 7. A plan view of modeled driftwood transported in run K5.
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Fig. 2. Changes in hydraulic quantities calculated in run K2 (top) and in run K4 (bottom).
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Table 2. Hydraulic quantities in laterally eroible channels in driftwood transport experiments

Reach Mean Water Cross Mean Mean Shear o
Rgzn bl;lg. of flow surface sectional flow Froude energy velocity Ir\gﬁ:ﬁﬁlegsi
measurment average depth width area velocity number (g(lopg

(m) (m) (cm) (cm) (cm®) {(cm/s 109 (cmy/s) Coefficient
RunKl-1 6.0- 0.0 331 2426 80.43 36.99 0.66 2.36  2.50 0.0128
0.0-—35 314 2410 7588 39.13 0.72 1.96 2.27 0.0109
Ki1-2 6.0- 0.0 313 2707 8425 40.13 0.73 317  2.85 0.0377
0.0-—35 3.04 258 7854 4263 0.79 1.33 179 0.0075
RunK2-0 6.0- 0.0 375 23.8 8933 67.93 1.13 298 2.4 0.0077
0.0-—35 348 21.45 7484 80.19 138 6.97 3.84 0.0089
K21 6.0- 0.0 297 3221 9222 6581 1.24 6.00 4.49 0.0130
0.0--35 365 4861 108.79 64.20 1.65 530 3.32 0.0159
K2-2 60- 0.0 288 2818 76.07 80.03 1.57 529 3.81 0.0089
0.0-—35 1.8 32.61 58.83 106.53 2.65 3.86 2.59 0.0077
RunK3-0 6.0- 0.0 244 1757 4291 7382 1.52 9.94 4.43 0.0103
0.0-—35 3.28 20.35 67.57 49.26 0.90 514 3.53 0.0130
K3-1 6.0- 0.0 190 2741 51.67 6940 1.8 10.05 3.69 0.0098
0.0-—35 312 40.90 104.11 31.91 0.58 49 3.13 0.0183
K3-2 60- 0.0 1.67 3365 5712 5885 153 7.63 3.34 0.0105
0.0-—3.5 251 49.93 120.84 27.84 0.57 424 297 0.0216
RunK4-0 6.0- 0.0 201 2076 41.76 81.75 1.88 14.55 4.86 0.0098
0.0-—35 234 48.38 109.46 39.04 0.88 501 2.72 0.0131
K4-1 6.0- 0.0 155 33.38 5171 6661 1.74 8.21 3.35 0.0081
0.0-—35 331 2798 86.67 3994 0.73 9.17 5.04 0.0262
RunK5-0 6.0- 0.0 1.8 2079 3850 7895 191 1890 5.53 0.0121
0.0-—35 228 2227 5148 63.82 147 8.31 3.39 0.0101
RunK5-1 6.0- 00 1.05 3634 3832 7843 248 1819 414 0.0081
0.0-—35 344 24.86 76.68 46.88 1.07 7.76  4.50 0.0231
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Fig. 3. Changes in cross sectional shapes and longitudinal profiles of the stream channel in run K1.

LA B N B B B Ml du e B

Run K02 e guin LSRN ALAE AR AR 430
------- =6, Sain Run K02 2 H ]
_ ——— T2 14ni —_— — Is J
z r X= 5m ﬁ I B %l EZan ““““ ;:;n‘i‘: ]
= = e
10 C . (em)
fem) [ J20
Cx 20 :
" 410
10_— ]
: 3
oC 1.
N Xm 0
(cm)
5.0
4.0]
3.0
[N SRS Y NN | 20
-50 0 Yim SO L0
0.0 -

Fig. 4. Changes in cross sectional shapes and longitudinal profiles of the stream channle in run K2.

475



476 AP KRR ER $£365B-2 F5. 4 (1993)

| BSLRIE SA B U A B I S AL

Run KOS T‘ Dmln '_rl T T ) 1 ‘ T 11 ¢t T T _‘30
....... 30 B
e lg"'{" un KO3 b 1ot H o, ]
2= 20 3 — T REER
------ 1=l ——- I=lian 4 H
z Teidin 3
lem) b 1lem
(em) _520
1 20, .
10 .
z | :
(cm) 7
IE ] 0 —:10
ﬁ) 3
em E
r X==-2m E
10 E
Z f [N REU YOS N S
(em) ob Ll 1 .|
5 > 0 X (m) -5
10 -
z
(em)

[T PR N
~50 0 Yiem 50

Fig. 5. Changes in cross sectional shapes and longitudinal profiles of the stream channel in run K3.
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Fig. 6. Changes in cross sectional shapes and longitudinal profiles of the stream channel in run K4.
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Fig. 7. Changes in cross sectional shapes and longitudinal profiles of the stream channel in run K5.
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Fig. 8. Sketches of hollow squared block
models used (unit: cm).
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W3 K B 1 Table. 3 (SR L72RoK - l/MEDHBIIZH - 72,

Table 3. Hydraulic conditions of driftwood transport experiments on a
rough bed covered with modeled blocks

; Mean Cross Mean Shear .
Ex(t;(fant depth sectional  flow  Froude Mean velocity Mam}:ﬁlg S
al area velocity number EHEL Tougnness
values (cm) (cm?) (cm/s) slope (cm/s) coefficient
minimum  2.94 100.6 39.2 0.68 0.010 5.35 0.016
maximum  3.43 120.0 46.7 0.87 ' 6.64 0.025

Photo. 8. Driftwood models of Type G (left) and Type W (right) used in transport experiments on a
rough bed. Driftwood models of type G were made with three pine branch models of
polyethylene resin and those of type W with polypropylene resin stick and a patch of
polyvinyl chloride sheet.

FAK 1, Photo. 8 DAEAIFNFNF LI L) %, K TOo Ly BIEIE=—- VY — P EIRD
7 W RO 7SR ORS ORERI % 3 AL AG DL G B 0, & b ITBSRE AT HEROFAT
WIS BB X)Lk LAENE ZhZ2h 16 KT OHE L THWZ,
FNHEDORELEHBIERDL I > T b,

W REROE X | £ 20.03 cm, ZE#FEZE 0.108 cm
—H O ANE  F3 10.51 cm, E#ERZE 0.132 cm
f5 D3R 1 10,10 cm, FE#FZ 0. 166 cm

M Py 33.84g, HEHEEE 0.400g
G BRI OMEE © 15 10.47 cm, $E#EFZ 0.16 cm
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HE ¥ 7.10cm, E#{EZE 0.58 cm

BE.F¥H 7.67g (E#EFEZE0.263g
RS LH B LY, EREGEOTFHKEIVTRORAEROEL Y b/AEL, 1/225 1/3 TH A,
oz LT, GE (ERES G

TRE) RUWH (A5 W) ofh Table 4. Prescribed experimental conditions of driftwood
FROEE H A~ Fa o7 RIS, transport on a rough bed covered with modeled
FhbbLRABR O (BITHY) 2 blocks

NEBFER DL HICHENGE (R . Injecting Direction and row
- X o Run No. Dr&fgggfd rates number of models
RERRO T CRHE), RU, #ic, ¥ (number/sec) on conveyer

LZbLEATHNICERL, POBAROK

- . Run G1Y Type G 1 Transverse 1
HITHLBHSHVEVBVIIRA L) IC Run G1IY Type G 1 Longitudinal 1
BRI O LT EREESTHE (RS Run G2Y Type G 2 Transverse 1
Y) 02203 LT, RENORAREE Run G2T Type G 2 Longitudinal 1
* JERBE (EBREHORT L, 2, 44F Run G4Y Type G 4 Transverse 2
1 #pd 72 ) OFAERH L RB) B3¢ Run GAT Type G 4 Longitudinal 2
7z, BE6BEOLHERELTT- Run W1Y Type W 1 Transverse 1
2o Table. 4 IZiXZh b MAEDE Run WIT Type W 1 Longitudinal 1
rEBEEY T EDTRLTVS, Run W2Y Type W 2 Transverse 2
Run W2T Type W 2 Longitudinal 2

3.2 TS Run W4Y Type W 4 Transverse 4
Run W4T Type W 4 Longitudinal 4
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IR Table. 4 (2R L7 X 512, 15 AOHAEE G B 2iEm & I —FIciE~, #igMEz 58, ¥%
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BT LCWARABRART -7 770y 7 DERIZG o hhorzl), BEEICEM L TEESTONS
EFORTA—BIET Y, ZORABROFDIMOTARESBAMERL T CRIRSBE S WK
OFRO—AF T 709 2 T3 oo bDRRETHUMNH L7228, BIEICEML-b0DE I,
Photo. 9 DL IKHEEL-F T TH -7

Run G 1-T Tit, 15 KOFAKERE 2 HM X125, Run G1-Y L F UBAREETHRT L7z, AR
BILAKBRIZAA L, Photo.9 DEHIZRunG1-Y DFE LN O EEMESIND L) TH-T, DT —
A THIEABETORRITR S L2h oo HEPORAEROERRLHEFOKITIE Run G 1-Y O L
IFABTH - T, DL LRATE CRRAFTAOEEIRD SNT, BRI ) MEMHEIE
LD TEE L.

Run G 2-Y T}, AR ZHIME —FICiE~N, ~V FEEY RnGl 02812 LTH 2ER/s ORAE
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AR % M) X —FZHE <72 Run G 2-T Tid, Run G2-Y & FHICH AR O KE 52535 A M & CHe
L7, Lo L, HELABAEROGOR EEO—FREbTNICT LT L, HEOMIIGRA ITHEL, &
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Photo. 9. views of modeled driftwood’s behavior in run G1-
T. (Flows are right to left in side views and top
to bottom in plan views through Photo. 9 to 11.)

(@) Run G2-Y (b) Run W1-Y (c) Run W2-Y
Photo. 10. Plan views of modeled driftwood’s behaviors.
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EL7zo SITH, KBICHRASNARABER, HABET2HZAZICHE LAY, LES(TAL
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Photo. 11. A side view of modeled driftwood’s behavior in run W4-Y.
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