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EXPERIMENTAL STUDY ON WASHED TIMBERS
by Shohei ADACHI and Atuyuki DAIDO

Synopsis : A large number of growing trees, cutted trees and members of
wooden structures are washed away by a flood. Some of these washed timbers
are caught by the bridge piers and give rise to break the bridges and banks. In
order that the basic consideration how the washed timbers are smoothly carried
away through the span of the bridge piers may be had, some experiments with use
of the uniform size model timbers are made. Although the experiments have not
been finished yet, the authors obtained some representative expressions about the
critical conditions that all of the washed timbers are entirely caught by the bridge
piers, and about the dam-up water stage due to the accumulated timbers.
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Table 1 Washed timbers due to floods in Wakayama Prefecture
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Fig. 2 Kinds of span in this experiments
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Table 2 Percentages of each case

No. Hyd;a}llic Initigll accumulated ‘ ‘ Case

condition condition (a) | (p) | Ced) | Cad
1 A i 0 (piece) | 16.2% 34.4%| 36.4%| 13.0%
2! B | 0 27.6  32.7 | 30.7 | 9.0
2 B 0 ‘ 18.8 | 30.8 | 42.8 | 7.6
3 B 1 15,7 | 25.2 | 47.4 | 11.7
4 B | 2 11.7  23.8 | 46.2 | 18.3

A: h=48cm vs=20.0 cm/sec

B: A=75cm v;=33.4 cm/sec
AL OREENG, HARMBENC S D DRERE, 24 H, 3AKHE TTRAAHIED T
LEGTHERL, FARASUHERETL L, EVICHE O THA L D S LB T LN TE D, il
5 LU T NOWARDE XD\ TUEREED VDRI 25, TR E W & — AR IED LD BT/

— 3 —



44 EASHETERSE 15 (75.32.12)

XL, TR THROBAROMXIE LA LESEFRTH

§ 20 I I I D EHEBRTED,

b \\ third accumlation DE I OORBMIEERIESIN AT KR AT %
S 8 \‘~l‘\L> E, ik b AFRR I E s D BT, A
S /0 i ) . s R

“é\ \ second accumlation ﬁf%ﬁ{}iﬂ@rﬂfﬁzix. b ZEERCHERL,
= R~ ¢ first accumlation| =™ REGIC P TUBEAMIcEEN 20 Lo UHEREICIL
g, ——— BHRERSS L5 Thb, Tl ST S L RE
R %0 2 4 6 6 10 /2 A sypn, s rthns ko CHET Bo ©

_ . time DOIRFRIHHIC XD TR S X 5 Thh, HSHOHML -
T e (oo AR L pTeu s, SRS AROETI, KRR
01 case

TIHTHARED 4 ERE L HE I,

(2) #RIZELZD3EEEBE BEEEFHEVEEE, s ofBicigibd s ik, #hsh
MOLICHERS L, S A BEL LR L7t L LEMEA TG ThW e, B OHEREIAR & i
LCHEAEEEL, LEMLHTLTCL 2HARERECHELTL T 50 KR THELCIMAER ICHL T,
XS AR HEERECES ¥ CoORHE, SEHEMCY vy FTHELB-5D X5 ThHo =TI
REEE L R T ThOWMASIKE T H D T ATEEOSKERC AT THOob LIS D TH 5o

B - 5 DRI L DEHIED T B3 ;
RIRRES VIS <, SRR AR iz LT e 0 Span 5@/00cm
FELiC V2 S FReHT L —B L Tk : o L4 ’ 4@/25¢cm
D, EhRA—ORABECHLT, ZHE ® 2 30/6Tcm
#110.0 cm & 12.5cm DOFEETAEL T
LEd, 16.7emicic b L RCEZE LI <
BT ERLT 5o ERADEBLIED
¥, BENRROTWEZ LHEERAS D
X5 THHMN, RO FoukEERIC oV
TETRVWI 2R IBLDTHOT, &
B DE\ 5@ 10.0cmDBEEIL, |
& ORI HERE T 5 R ARE BI85 1o,
FOEBIEIHRREVL DO LTI NG,

HRROFFMN T, 120 L EEELC
EREEL VD O, —SHHBEOR
Bizdic B bhicdT, 120881 L /
R L7 SEBRie o\, LR DL, 10 20 40 60 80/00 200 sec
Licud ORSHEL, & bR & time
DTHELT, HBARBE KT 5 Z g% Fig. 5 Time for closing the span with
DEFEERDB L M-6DL5 Thbo & washed timber
ORRMEGIE S N/ N ORI T T B b, X BLICEREBELZINT, WMATEEZE (L Lo R
ER, 55 WI3ESES ZHIBCEDOLH B G EORBREMRL i bl D ThHhH, —itiAR X
HEMPEOBRZEG LR ERTH—2DHRTHB LD TIWThHAS S

(3) FREBICEBAEDOELF FBENCHZIRD bR, KEEXE S 20wl KETHL
Aopbh, FRPVEES A L i, HBROHERIIKBERICEZL TV Do Lo CHARHER O R
i, EHETE CKELELV—T L, KEMBOT Rl ot EEE UL TH5ABRE E

N
AN

~
Q

0N

area ratio of timber to water surface

J— 4 J—



JaT - KA : AT 5 RERHTTSE 45

%

10
£y 3
S %3 & accumulated timber
S WA
‘-ls 3 6 ﬁ‘b 'Sé'
) t L4 («“
=X 4 ) 4
E § . /’10. h?'
s.o 2 iy s o
N 9/,’ 7TITTTTITIITT 77777 77777777
S 00 0 20 30 20 Fig. 7 Dam-up by accumulated

timber

ratio of span o timber length |

Fig. 6 Critical condition for closing the
span with washed timbers
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Fig. 9 Sketch of the Chikugo-river near Kurume city

Table 3 The damage to bridges on the Chikugo-river, June 19532

Length Span
No. Name (meter) (meter) Presence of damage
7 1 Mamezu-bridge 350.00 | 5@30.00, 2@26.20& | None
2@22.00. 2@7.80
A | National-railway- — — —
bridge )
8 Chitose-bridge 125.00 | 1@9.55, 7@9.10 & |None (under construction)
7@(7.10~7.60) .
9 | Komorino-bridge 330.00 | 33@10.00 Washed away entirely ;

Persumptive lumber
accumulation is 400 koku
10 | Kurume-bridge 324.50 | ¢@30.50 &2@25.00 |None

Damaged partly ;
B Nishi~railway-bridge 322.48 7@30. 48*, 5@15. 24* | Persumptive lumber accu-

&1@12.19* mulation is 20 000 koku
. e Damaged partly ;
11 | Miyanojin-bridge 309.77 gg}%lz.gShS@ZO.:iS Persumptive lumber accu-
: mulation is 200 koku

12 | Jindai-bridge 385.60 | 11@28.10, 2@22.95 |None, Lumber accumula~
&2@15. 30 tion is about 80 koku

13 | Oshiro-bridge 298.80 | 2@22.95, 9@28.10 None

14 | Chinzei-bridge 165.75 | 1@17.00, 4@14.00 None
&8@(9.10~9.50)

15 | Chikugo-bridge 426,60 | 4@60.40, 8@10.00 None
&7@15.00

* clear span length
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