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NUMERICAL SIMULATION OF DRIFT WOOD BEHAVIOR (2)
—DAM UP OF DRIFT WOOD—

By Hajime Nakacawa, Kazuya INOUE, Masaaki IkEGucHI and Takaki TSUBONO

Synopsis

A numerical simulation model had been developed for computing the behavior of drift wood and its
dam up process due to jamming between and/or in front of the houses when drift wood debouches into
horizontally two-dimensional flow field. The calculation is accomplished by an interacting combination
of Eulerian fluid and Lagragian drift wood equations, in which a turbulent diffusivity and rotational angu-
lar velocity of the drift wood are stochastically given based on the statistical analysis of these values in
the experiments.

Dam up geometrical condition is obtained from the relation with the position of centroid of drift
wood, its rotational angle, and the position of houses. Dam up probability of drift wood comming from
upstream to the houses under the consition that another drift wood is already jammed between houses,
is obtained by the analysis of the hydraulic experiments. By using these two dam up conditions,
numerical simulation on the flow behavior of drift wood and the dam up process of drift wood are car-
ried out. Time change of the number of dammed up drift wood is well explained by the calculation.
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Fig. 3. Experimental set-up for dam up by drift wood.
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Fig. 4. Arrangement of model house blocks in the flume.
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Fig. 7. Relation between drift wood position,
its rotational angle, and the position of
houses for dam up of drift wood.

YO RMNBERTREAVERERBOMTRIET 2, 2) AN Fig.7TD @) X2, FEREHEICKE
LA § TP->TET, MADELMEIAZEXFOD, ¢ D) LZREOFLBICHS L &I, KB
METELET S, 20LEID 613, EBRERLY, 80°LEELT S, 3) Fig. 70 (1), (3), (5) D& 2ikE
OFAL, FEECEICHEAIEBIET > TWBEEITE, FRICESTEIEDSNEI LIRS, THIZD
WTIE, Bk E 5> TV ARARKIIE L THRBEDOTRAIELD SNIHEESRLLDT, KEER,IL, £
DEMAERY M L7, Fig. 8 i, HAEN 4cm, FEEEAT2.5m D& X, HICRBEH COELD
¥ ¥, WIS, FORBICH L THREOHAFEEB TEILIZBEE ) 2 RDLIZIDOTH A,
WHDEHPKEVA,
p (ﬂ) = ()8 722 -eveeee e e e e e et e et (29)

DL REPBTINETERT S, 12730, BLEOEEIRTEL TS, (D, (3), 6) DL RIREEIC
HBRADN, kit eRoTET, 20 LD EDHAELTLONEIFRETHALDT, ThEHFET S
DIUTOLI e FER LD, Thbh, WEIREMIZ 2 AXEILT > TWT, FOROEILDEEHN
p(n) £T2, [0,1] O—HEE g 2 BESETp() >q L2 NIEZORARRRBHETEIETALL, B
EOFBE1IFELTpn+ 1) I L TEAROHE R DEBRY BT DOTH D, 72721, REMTOELD
REA N AL EOBIIEIEOHEERY 1.0 & LT, BEOHARETEZOREBHTIHEELETLIEICIL,
RAEFZEBHOEL L N/PNEVE &I, 1) 0L BBMENLZEHETIRIELET L2V, 3) OFES
¢, FREITHAIELE T TRV EETYH, MELOFETRIEOEESELLKRT - TBRIE,
PO>ODEXELFHZLIZRD, pn) BLU N OBREHEISORERIKSL Lok, Bikd
YHRETHAEELRNNGIA—FITHLDT, SHRESIRF LTV LEND D, T TIIKEERERLY
N=3&L7,



496 AR KBFEFTER $36 5 B-2 5. 4 (1993)

5.3 EERBEROER

Fig. 9 DEH TRV 443 RUN 28, 29, 30 @, Fig. 10 »Z fuix RUN 34, 35, 36 @, Fig. 11 D Z i,
RUN 52, 53, 54 DHADEILDE a () OBBELICHETEI 77 ¥V BTEIC X AR HERRLRLT
Wi, BILOE g () L1, EHEBTHELRAPTD CTEREERIZEE L AR T t= 0sec
LT, Bt cBnT, RENES L CERETEL o 2RARKE B L 2 REARRE N, (=270

- = e
(WSS

1.0 1.04
1.o] 1 : RUN 30
o RUN 28 a(e) RUN 29 007 fuica
1 0.81 0.84 ne=0.4
0.89  g.0.58/sec - tutca
] Cup=0.40p/sec/ca 4 =04 / - ,
C g =0.20 p/sec/ca 20050000000000000 S Eq.(30) ~~Eq.(30
0.6 on=i0.17sec , 061 S 06+ ; e
?
) h § Q=0.5%/sec ) '/'
iy G0 046 - C1p=0.68 p/sec/cn 0.4 /| 0el.51/sec
0.41 ) Ca=0.48 p/sec/ca . ([ Cop=1.93p/sec/co
4 Con=17.28 sec P 1 Cu=0.65 p/sec/ca
7 Canell.72 sec
0.2 —— CAL. 0.2 4 0.2
e EXP CAL. y ——CAL.
. ‘ - s EXP 1., EXP
/ —— EXP,
0 4 Y Y 0 JI T T T Y T T 0 ¥ T LI §
0 8 16 40 0 1% 2 ° 8 1% %
t (sec) t (sec) t(sec)
Fig. 9. Comparison between calculated temporal dam up factor cr(¢) with experimental one (RUN
28, 29, 30).
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Fig. 10. Comparison between calculated temporal dam up factor a(t) with experimental one (RUN

34, 35, 36).
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Fig. 11. Comparison between calculated temporal dam up factor a(t) with experimental one (RUN

52, 53, 54).
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Fig. 12. Comparison between calculated ) M
temporal dam up factor a(¢) with 5.0l
experimental one (RUN 46). 06.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7
x (m)

(b): After dam up.
Fig. 13. Longitudinal water surface profile around house biocks.
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