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ABSTRACT

Severe hazards induced by river erosion usually occur in the world, such as slope failures at a river
upstream area, and engineering structures over a river in a downstream area. Both hazards often occurred
after attack by a typhoon in Taiwan. Some drastically eroded rivers, where the river-bed are usually
composed of weak rocks, after flooding were observed in some Taiwan rivers. Engineers in Taiwan
conducted several approaches for modeling the river erosion processes and stabilizing the engineering
problems. However, the effects of the approaches were poor because the fundamental problems of bed-rock
river erosion were not completely understood. The fundamental problems include erosion mechanism, rock
erodibility, river erosion model for rock bed, etc. This integrated research project, including five sub-projects,
aims to investigate the fundamental issues of bed-rock river erosion and its related engineering problems in
three years.

The research topics of the project include field study for river erosion phenomena on rock bed,
development of the erosion mechanism, modeling the erosion mechanism, laboratory erosion test for weak
rocks, scouring monitoring, modeling weak rock bed river erosion, investigating the effect of rock-bed river
erosion on slope stability and the slope failure potential, etc. Several major original academic research results
are summarized in this final report, including erosion model for soft rock river bed, scouring monitoring
system, laboratory experimental setup and results of soft-rock erosion, the effect of river erosion on slope
failure and geomorphometric index. In additional to the literature review and the summary of the major
research results for the sub-projects, the results of hydraulic computation with proposed erosion models for

the research sections at the Pa-Chang River are presented.

Keywords: erosion processes, rivers erosion model for bed soft-rock, laboratory river erosion

experiment, scouring monitoring, geomorphometric index, slope failure.
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24 (body force) » %#ct T2 E L 1~3> A& 3 B EE> » o
-2 RPN FERRIES R E

R E R S ATY AN IR 7

B e PFBGKE KRR A o0 R SRR S

P T R 2 ] D AR5 2 AF R o
a.1.2 ﬁa?]PD Hol

EFA2D o345 % 2 @aydnd] = 4230 > #p Emp il £~ 45 Mbaﬁuxuﬁfﬁﬁ&f
P RPRP TR 2 FHFARHL TR ES
A2 A B & T 4T o

BN o RRL - P2 B

ol ARt o Fdl o

W R - REREP TR TS 2

%§+V(C)——; (11)
ES I SRS

JPE,) - -
p(1-p) 2 L2 v G w54, =0

(12)
HYERP RGO TE S a0
0z, ~
ps(l—pe)5+2(v-qb+S)=0 (13)
SR CERETRAE: VD s tci REd £ e T2 ad B A i amna Pk
ﬂwﬁ,ﬂpL@pbw'%ém@%%& Vido gy - iz P Rfad g S RER
@,Séﬂg%ﬁ;%ﬁ%&sﬁo

19



S Ny g o wRmp Gt ndr D G B 0SS Ly pame A
PTERE o BEH T A Rt SRR TFE 0 A EFA2D 5 40 B AR TF 2 2E R E
A 2.4 - EFA2D #5555 ¥ % g % £ /' (unsteady flow)¥2 ¥ /s (turbulence)z -k & 4 #i-5%
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