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SEDIMENT CONTROL WITH SLIT SABO DAMS

Takahisa Mizuyama' and Masaharu Fujita’

ABSTRACT

Slit type concrete sabo dams lately have been built more often than before.
Because they can maintain the continuity of water, sediment, nutrients, fish, insccts
and animals People can come and go along the torrents. They are also
advantageous in that they maintain their sediment trap capability until large sediment
outflow occurs.  Some slit sabo dams have experienced storms afier their completion.
We have learned much from the site surveys taken after those storms.  Some computer
simulations have been carried out to evaluate the effectiveness of slit sabo dams
Some flume experiments on slit sabo dams were also carried out.  Through these
computer simulation and flume experiments we have learned the effectiveness and the
limits of sediment control with slit sabo dams.  We are now able to discuss how to use
the slit sabo dams.  Our discussion herein extends to the control of not only bedload,
but also debris flow. We propose some new open type sabo dams including a hybrid
type; concrete slit and steel grid, and a gate type dam.

SEDIMENT CONTROL WITH SLITS OF DIFFERENT SIZES

Sediment control by slit sabo dams of various widths and depths is estimated by
computer simulation. (Ohkubo et al., [997) The hydrograph used for the computation
is shown in Fig 1. Sediment control by the ordinary sabo dams without slits is also
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calculated for different heights for the same hydrograph. The results of the sediment
discharge at flood peak, peak sediment discharge, differences in the deposited volume
of sediment between, before, and after the flood are shown in Fig 2, 3. 4. These
results show deep and narrow slit control sediment best.
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Fig 2 Sediment discharge at the flood peak.
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Fig 3 Peak sediment discharge
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Fig4 Difference of depositional sediment volume between before and after the flood.

SEDIMENT CONTROL BY A SLIT SABO DAM
Sediment is deposited upstream of a slit sabo dam while water discharge is large

enough to form backwater. As water discharge decreases and backwater diminishes,
the deposited sediment is eroded heavily and flows out through the slit downstream,
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The downstream slope of the deposit is as steep as the angle of repose.  The sediment
concentration is as high as the debris flow. The flashed sediment is then deposited
again immediately downstream of the dam, because the original bed slope is flat and
the water discharge has been small. These processes are simulated using a sediment
routing method and the results are shown in Fig 5. (Mizuyama et al, 1997)
According to the results, it is suggested that areas for deposits need to be prepared not
only upstream but also downstream of a slit sabo dam.
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Fig 5 Sediment control by a slit sabo dam.

CASE STUDY ON SLIT SABO DAMS:; Babadani No.7 Sabo Dam in The Kurobe
River

Large amounts of and heavy rainfall hit the Kurobe River, the Hime River and the
Seki River basins in July 1995, A slit sabo dam, Babadani No.7 Sabo Dam, had been
built at the Babadani, a branch of the Kurobe River. Its front view is shown in Fig 6.
[t experienced sediment outflow from devastated source areas upstream.  The effect of
the slit sabo dam was studied based on the survey data and photos taken before and
after the event.  Fig 7 is a longitudinal profile of the river bed and the upper surface of
the deposit. Some sediment deposits are left as high as the dam spill way, along the
left bank; inner bank of the bend. Most deposited sediment, however, was assumed to
have been eroded away during the recession period of the flood. More field
investigation of the slit sabo dam is needed to discuss the function of slit sabo dams
more accurately.
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Fig 6 Front view of Babadani No.7 Sabo Dam.
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Fig 7 Longitudinal profiles along the Babadani River,

HORIZONTAL SLIT SABO DAM
The slit sabo dams studied and adopted so far are dams with vertical slits. This

type of slit influences the stream flow from even when the flow discharge is small. A
horizontal slit, to the contrary, influences the flow only when the flow discharge is high.
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In terms of the natural environment, the horizontal slit is better than the vertical slit.
The function of the horizontal slit dam was studied both by flume experiments and
computer simulation. Fig 8 shows one of the results; the slit suddenly forms
backwater when the water level reaches the upper edge of the vertical slit and checks
sediment outflow. (Fujita et al., 1998) Reinforced-concrete or steel materials must be
used to construct vertical slit dams. The opening of the vertical slit needs to be
determined carefully based upon discharge data of the flow that transports sediment to
be controlled.
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Fig 8 Sediment control with a horizontal slit sabo dam. The sediment control with a
vertical slit dam is also shown for comparison.

DEBRIS FLOW CONTROL WITH SLIT SABO DAM

Effectiveness of slit sabo dams against debris flow was examined in an
experimental flume.  Photo 1 illustrates one of the runs. Slit dams check debris
flow less effectively than steel pipe open dams. Because the slit obstructs the flow
and the sediment concentration of the flow that comes through the slit becomes low.
Although we may expect some woody debris transported at the front part of debris flow
to block the slit starting deposition, it is unstable. We have to consider the worst case
scenario.

A semi slit sabo dam was invented to ensure the effect of the sediment trap. It
has rather wide slit and steel bars or pipes are attached horizontally or vertically on its
upstream slope to cover the slit opening (Photo 2). The opening of the steel bars or
pipes is wide enough to let small sediment and low flood flow pass through and yet is
narrow enough to trap large sediment and woody debris during debris flow and high
flood levels. The gate sabo dam is similar to the semi slit dam. It has a gate that is
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usually open and which automatically closes from the force of debris flow. It can also
manually closed (Fig 9).

Photo 1  Control of debris flow with a slit sabo dam.

Photo 2 A semi slit sabo dam.
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Fig 9 A gate sabo dam.
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