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Photograph of the experimental apparatus
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Riprap destruction by its downstream scouring
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Upstream slope profiles of scour in the downstream of riprap on

geotextile layer in a representative flood
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Patterns of scour in the downstream of riprap on geotextile layer
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Proposed riprap type on condition its downstream riverbed drops



BN - SARE - BREE - HKEE

o ZOXHITTIUL, EROEFIT T L LLIEF
JERUZ RS, TR IS ) SRS E T TOWHI
RBE MR S o

vV &

[l

SROEBERPS, [ER&ERHER&~ Y M ©
TEATF I ARAR N IR O BEIRIIHIRD R, RANIREER) R
EDENTOWLEIENGholze THIZHL, #EKT
Ty 7 OB, #R7 Oy 7oKL 70y 7 Ok
bTiE, =70 ryETORELINZ 5N, HANL R
ERT, BEAOBEZD SN LT o7, 5
3~y MESORF O D RIERKIRIZOWTT —
YR ER LGRS L REL T a2y,

BB AR SO BRI B\ 2L AT TR AT R AT A S %
F— LHRIC TR Wiz i vz, S L CER L 2B 2 £ T 5,

51 RSk

&= (1975) N OTEHEREICBI 2 E%, RETARRER
R BKEE, 35, 1-14.
WA =HE (1982) @ AS/KEES: FRICHAR, 10-11.

SHEAD  FR274E11 H4H

PR W DR 200 MR 105

[ L2 (2009) WM IEAR A S, http://www.mlit.
go.jp/river/basic_info/jigyo_keikaku/gaiyou/seibi/index.html ([#]
B H 201044 H5H).

==X - WIRE (011) ¢ HETIER TS X 2 R P #E
RN RN B3 2 EBRIOISE, R R LSk, 271,
17-23.

B ARS (1982)  FH Lo, (b)) mEd Ay
81-86.

BELARFES (1990) @ BELARTHRYE 44 FETHE
(kb)) RELATS, 13-138.

TEE=HR (1989) : BHE LMl B, fEEEIRI, 24-25.

TWHEEA - RBEEZ - RPE (2009) @ KETE O R3ERUKEE
JC BT BIIREE) & O BT 5 —F5, ISHAERE
T, 12(2), 131-140.

FAEEA - BREE (2010) @ HUKHET 5 O3 RAK T 5 512 BY
B —FE, P22 GRS RAT LA R R R & R E
KEEEE, 10-13.

WHEEA - ARG - BIFEE - FHkEE (2014) @ RETUK
HE T3 0T PR ZE B AR & Pk B RS TS B 3 2 BRI
B, WA RS, 20, 301-306.

A S — (1988) & B 4 7, LORWEZE A & KL 2662,
20-49.



106

B CEERF eI el 452187 (2016)

Restraint Effects for Scouring in Downstream Riverbed Drop by Riprap Types

— Effects of Geotextile Layer and Connected Rriprap —

TSUNESUMI Naoto*, TAKAKI Kyouji*, SHIMAZAKI Masahiko* and YOSHINAGA Ikuo**

*Hydraulic Structures Design and Management, Hydraulic Engineering Research Division
**Ministry of Agriculture, Forestry and Fisheries, Secretariat of Agriculture, Forestry and Fisheries

Research Council, Office of Director, Research and Development

Abstract

Many diversion weirs have risks of piping, structural unstableness by their downstream scouring
from downstream riverbed drop. The drop occurs by downstream excavations to protect downstream
city areas from large floods. Management actions are required to extend the life-span of diversion weirs
for the downstream condition. Therefore, we examined restraint effects for scouring by downstream
riprap types through hydraulic model experiments with movable bed in a representative condition of
diversion weirs.

In these experiments, we examined with extra riprap blocks, extended apron and impervious sheet
piles, connected riprap blocks, large riprap blocks, geotextile layer and these combinations. Results
show that connected riprap blocks on geotextile layer have the best restraint effect for its downstream
scouring and perfectly prevent exposure of sheet piles in the condition of the supposed worst
hydrograph. And extended apron and impervious sheet piles for enough creep length is also required

for future improvement of a weir.

Key words: Diversion weir, Riprap, Riverbed drop, Scouring, Hydraulic model experiment with
movable bed



