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The Mobile Bed Flume Experiment of Single Woody Debris
Initial Entrainment

Min-Chih Liang Su-Chin Chen’

ABSTRACT This study conducted flume experiments that simulated the initial entrainment of single woody debris
in a moving channel bed. Woody debris of different lengths, diameters and orientations to flow direction were used to
explore their interactions with the moving channel bed. In addition, their mode of transport and variation of the flow
field were investigated. Results of test were compared to the initial entrainment of woody debris on a fixed channel
bed. For the sake of comparison, this study was divided into three parts. In the first part, laser scanning was used to
compare channel topography before and after woody debris movement. The second part used particle tracking veloci-
metry (PTV) to establish the fields of surface flow and velocity. The final part assessed the stability of the woody debris
stability factor. The results of these experiments indicate that woody debris orientation influences the flow field, flow
velocity and the final bed topography. Topography changes influenced the mode of wood transport and their entrain-
ment threshold. Woody debris oriented parallel to flow had two modes of transport; rotation and sliding to downstream.
Under oblique and transverse placements, woody debris movement can also be divided into two; rotation and sliding
two modes and rotation is majority. A notable difference between the fixed and the moving bed channel was that
entrainment of woody debris was primarily initialized by buoyancy in the fixed bed, whereas both buoyancy and drag-
force initiated movement in the moving bed channels. Finally, our results demonstrated that woody debris in a moving
bed channel needed larger discharge to initiate movement than that in fixed bed channels.

Key words: woody debris, wood entrainment, mobile bed, flume experiment.
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Table 1 Sample sizes of woody debris.
5 D L Volume Weight p L/D
WD4
i (m) (m) (1) (kg) (kg/on) 0
D5L20 0.047 0.197 0.00034 0.271 792.89 4.19
D4L25 0.040 0.249 0.00031 0.215 687.11 6.22
D4L20 0.040 0.199 0.00025 0.173 691.80 4.97
DA4L15 0.038 0.151 0.00017 0.126 735.76 5.39
D3L20 0.029 0.210 0.00013 0.106 764.18 6.86
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Fig.2 Samples of woody debris.

Moving bed
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Fig.3 Patter of orientations of log deployments in the in-
cipient motion experiments.
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Fig.4 The influence of the woody debris of placement direction 6=0° on flume bed and movement modes.
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Fig.5 The influence of the woody debris of placement direction 6=45° on flume bed and movement modes.

30 40 30
x (cm) x (cm)

Q=0.00056 m*/s
6 SRR 0=00 HIE IR 2 AR RIEEN 52

Q=0.00175 m?/s

Elevatiom (cm)

50

X (cm)

Q=0.00255 m?/s

Fig.6 The influence of the woody debris of placement direction =90° on flume bed and movement modes.
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Fig.7 The influence of the woody debris (smaller size) with different directions on flume bed and movement modes.

2. ERAHRERGRREZEE

FAEIG LR ARSI RN [EIHET7 1A e
RS A RIABRNRE R AN R T HRRA RS
BB - BRI AR 0°8F (& 8(a)) » EEAIAH]
U7 KRUA 28 g AT el 5y W 8 700t > LRI K R 52 > JRERF AT
e DPAN = P N T e S NS D R £ 2 N
FEER G o RUSDRR IR KRR [ BUSDR R 7 18] B EEAT -
WA A KRS LRI B PRA 2 2RV N AL AT
Ui & EEHE D & HERRAE SR R [ MG NI e R B Ak

HEERARHYRIATRE (R A » AR SRR I 7K th B R
1B RN A ERTE RV AR AR R IR &R - g RE
IR B A &I > R A B SERARRRRE » (R
Sy LAEE R - (RNt & SRR AR E R -
SRRSO I £y 45°0F ([ 8(b)) » FRAAIIRE H
BUR/K 2 B Sssil 0°07 mAEEL A AR ARE - EERAR
TEA R LR - Aot Tk > RIIDERAG REthe R
FIERHZAKRAIE R 7 B A U JEE PR & Il & b A e S I
B AR KR SRR - (R SRR



HPEE K (REPEE 5 49(4), 2018 259

A& > B S NpEH) - BEEmTIACR Z EHIH TN

JERDE ZAHACRAE NP » IILIE Rl e R e R /e
Ui By R Z I » ERFSSORAG IR ZKOR P E I TBER » 8R4
SR - IR R B E) 2 SR RN BL KRR B
YT - (AR R TR HERE R R A S A IR - 54
Ui A ) ] B A 52 /KR A P 0 e B S0 > A ZE e JE D
HERE /N DRI B (SE B A iR TP iSRG P25 A il

SRR RS RSO B - R
ARE G — R s N8R » 15 B 05 i W {E R
/NSRS B DABAEERYE A N 7R =2 R Bk A

10 20 30 40 50 60 10 20 30
x (cm) x (cm)

B 8 FERATEMEM AR RmE
Fig.8 Flow field changes in different directions of woody debris
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