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Synopsis .

Highly permeable rock masses with open cracks are often found at damsites. When we
carry out Lugeon water tests, the most popular field permeability tests for dam founda-
tions, for highly permeable rock masses, it is sometimes difficult to evaluate the accurate
permeability of rock masses because of influence of turbulent flow. The purpose of our
study is to establish field permeability tests to evaluate permeability of highly permeable
rock masses accurately. We conducted the Lugéon water tests with pore pressure gauge
in the test section and the field permeability tests by using high viscous fluids in boreholes
(hereafter, they are described as high-viscous-fluid permeability tests), for highly permeable
rock masses. Main conclusions are .

1) Lugeon water tests for highly permeable rock masses gave us the results which were
influenced by turbulent flow." .

9) Carrying out the accurate Lugeon water tests,we could obtain the resistance law of
highly permeable rock masses in turbulent flow condition.

3) We could get the permeability of highly permeable rock masses in laminer flow
condition with high-viscous-fluid permeability tests.

4) Compared to porous media having almost the same permeability, in rock masses with
open cracks results of Lugeon water tests were influenced by turbulent flow at the lower
injection pressure stage. ' :

5) In the present stage, we think that the solusion Methyl-Cellulose vnscosnty improver and
‘water is optimum as the high viscous fluid for field permeability tests. -

Keywords : dam, jointed rock, permeability test, leakage
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Synopsis :

Comprehensive field observations have been conducted to investigate characteristics of
flood flow and river-bed variation in a reach of the Hinuma River having a compound
cross section. The observations revealed that Manning’s roughness coefficient in a main
channel changed remarkably depending on the water level. Hydraulic model experi-
ments on the observation reach showed that the change in the roughness coefficient was
mainly due to the effect of the flow retardation caused by the bank vegetation. Analysis
on flow resistance on flood plains showed that flood flow on the flood plains were also
affected by vegetation. In consideration of these facts, the method of non-uniform flow
computation was improved so taht it would be possible to predict water s(age in channels
with luxuriant vegetation with more accuracy, conipafed with the exisiting methods.
Variations in river-bed height and bed materials due to flood flow were also investigated
by analyzing the data measured before and after the floods. Through the investigation,
remarkable sorting occurred both transversely and longitud‘inally and the longitudinal
variation in bed material size had a close relation to the variation in maximum tractive
force in each cross section. This attractive phenomena were also investigated in detail
by using a hydraulic model with a large scale. This proved how the cross-section of the
Hinuma river was formed by the action of flood flow. Finally, the improvement was
made for the aero photograph technique of flood flow, especially it became possible to
measure the water level within the accuracry of +4cm.

Key words : Flood flow, River-bed variation, Manning’s roughness coefficient, Non
-uniform flow computation, Vegetation, Sorting, Field observation,

Hinuma River, Aerial survey.
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Hydraulic Effects of Luxuriant Vegetations on Flood Flow
by Dr. Shoji Fukuoka*, Koh-ichi Fujita**
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Synopsis:

From data on flood flow, the hydraulic effects of tall, luxuriant vegetations in river
channels was analyzed. The Analysis showed that the vegetations retarded flood flow
due to low permeability of vegetation regions and the lateral momentum transfer
between regions with and without vegetations. To evaluate the retardation effect,
‘permeability of the vegetations was examined by measuring the drag coefficient of trees

~ composing the vegetations. The measurements indicated that vegetation regions could
be regarded as dead water areas. ‘The lateral momentum transfer was also investigated
by the hydraulic model tests, where porous media- of various porosity and different
"dimensions were used as models of the vegetations. From the tests, the mixing coeffi-
cient f, which expressed intensity. of the momentuni transfer, was calculated and relation
between the coefficient f and properties of the media was determined. On the basis of
these results, methods for predicting the’composite roughness coefficient, water stage
profiles and lateral distribution in velocity were developed.” These methods were found
to be very effective for making plansto manage the vegetations in river channels.
Key words: Flood flow, Vegetation, Flow resistance, Lateral momentum transfer,
Composite: réughness coefficient, Non-uniform flow calculatlon, River 1mprovement
River management o o L :
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Report of PWRI
Iicld Permeability Tests V?)I;(,).l 18%.1 Jan. 1990
for Highly Permeable Rock Masses

by Yoshikazu Yamaguchi
Hideo Shibulchi
Dr, Norihisa Matsumoto

Synopsis:
Highly permeable rock masses with open cracks are often found in damsites. When we carry ot Lugeon

waler tests, the most popular field permeability tests for dam foundations, for highly pernicable rock masses,

it is sometimes difficult to evaluate the accurate permeability of rock masses because of influence of turbulent

flow. The purpose of our study is to establish field permeabifity tests to evalvate accurately permeabitity of

highly permeable rock masses. We conducted the Lugeon water tests with pore pressure gauge in the test

section and the ficld permeability tests by using high viscous fluids in boreholes (hereafter, they are described

as high-viscous-fluid, permeability tests), for highly permeable rock masses, Mainconclusions are:

1) Lugeon water tests for highly permeable rock masses gave us the resuits which were influcnced by trbulent
flow.,

2) Carrying out the accurate Lugeon water tests, we could obtain the resistance law of high permeability rock
masses in turbulent flow condition,

3) We could get the permeability of highly permeable rock masses in laminer flow condition with high-viscous-fluid
permeability tests.

4) Compared to porous media having almost the same permeability, in rock masses with open cracks resulls
of Lugeon water tests were infleenced by turbulent flow at the lower injection pressure stage.

5) In the present stage, we think that the solusion Methyl-Cellulose viscosity improver and water is optimum
as the high viscous fluid for ficld permeability tests.

Keywords : dam, jointed rock, permeability test, leakage

Study on Flood Flow and River-bed lf“"”” of PWRI
Variation in the Hinuma River Vol. 180-2 Jan. 1990
by Dr. Shoji Fukuoka, Dr.Tomio Asano, Akira Takahashi,
Koh-ichi Fujita, Akihide Watanabe, Katsura Hirabayashi,
Akira Sakano, Katsushi Morita, Hitoshi Kagaya,
Masao Hayashi, Ken-ichi Hasegawa, Hitoshi Nobori,
Tomokazu Araki, Yuji Kotani, Nobutoshi Kurokawa

Synopsis:

Comprehensive field observations have been conducted to investigate characteristics of flood flow and river-
bed variation in a reach of the Hinuma River having a compound cross section. The observations revealed that
Manmning’s roughness coefficient in a main channel changed remarkably depending on the water level. Hydraulic
model experiments on the observation reach showed that the change in the roughness coefficient was mainly
due o the effect of the flow retardation caused by the bank vegetation. Analysis on flow resistance on flood
plains showed that flood flow on the flood plains were also affected by vegetation. In consideration of these
facts, the method of non-uniform flow computation was improved so that it would be possible to predict water
stage in channels with luxuriant vegetation with more accuracy, compared with the exisiting methods. Variations
in niver-bed height and bed materials due to flood flow were also investigated by analyzing the data measured
before and after the floods. Through the investigation, remarkable sorting occurred both transversely and lon-
gitudinally and the longitudinal vanation in bed material size had a close relation to the vanation in maximum
tractive force in_each cross section, This attractive phenomena were also investigated in detail by using a hy-
draulic model with a large scale. This proved how the cross-section of the Hinuma river was formed by the
action of flood flow. Finaily, the improvement was made for the acro photograph technique of flood flow, espe-
cially it became possible to measure the water level within the accuracry of £dcm.

Key words : Flood flow, River-bed variation, Manning’s roughness coefficient, Nonuniform
flow computation, Vegetation, Sorting, Field observation, Hmuma River, Aerial survey.

Hydraulic Effects of Luxuriant Report of PWRI
Vegetations on Flood Flow Vol. 180-3 Jan. 1990

by Dr.Shoji Fukuoka
Koh-ichi Fujita

Synopsis:

From data on flood flow, the hydraulic effects of tall, luxuriant vegetations in river channels was analyzed.
The Analysis showed that the vegetations retarded flood flow due to low permeability of vegelation regions and
the fateral momentum transfer between regions with and without vegetations. To evaluate the retardation effect,
permeability of the vegetations was examined by measuring the drag coefficient of trees composing the vegeta-
tions The measurements indicated that vegetation regions cculd be regarded as dead water areas. The lateral
momentum transfer was also investigated by the hydraulic model tests, where porous media of various porosity
and different dimensions were used as models of the vegetations. From the tests, the mixing coefficient f, which
expressed intensity of the momentum transfer, was calculated and refation between the coefficient f and prop-
erties of the media was determined. On the basis of these results, methods for predicting the composite rough-
ness coctficient, water stage profiles and lateral distribution in velocity were developed. These methods were
found to be very effective for making plans to manage the vegetations in river chainels.

Key words: Flood flow, Vegetatlon, Flow resistance, Lateral momentum transfer, Composite
roughness coefficient, Non-uniform flow calculation, River improvement, River management
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