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Check dam is one of the most common sediment prevention structures for rivers in Taiwan. Its
main functions are to intercept the coarse sediments, regulate sediment transportation, prevent
erosions and restrain the debris flow. However, it also causes a great influence to the river ecosystem.
In recent years, check dam improvement becomes a very important issue due to the bank safety and
river ecological restoration considerations. This study is aimed to investigate the effect of the
improvement of deposit check dam on riverbed stability and habitat variation. The check dam No. 1
of Chi-Chia-Wan Creek is selected as the research target to evaluate various dam removal cases by
using hydraulic experiments to understand riverbed stability before and after dam removal. The
improvement cases included the removals of the left, middle, and right parts of the dam under usual
flood flow Q, and the 50 years flood flow Qso. To fulfill the riverbank safety requirement, this
research provides appropriate dam removal strategy using the indicators of horizontal channel
trough-line shifting and longitudinal slope stability, which can be served as a design and management
reference for relevant units in the future.

The results showed that all kinds of dam removals induced riverbed scours upstream, and
depositions and increase stability downstream. The location of maximum scour depth usually occurs
at the concave bank and nearby the upstream of dam removal site. The relative horizontal channel
trough-line shifting for the removal of the left bank of the dam is smaller than those for the other
cases, and the channel slope is milder than those for the other cases. In addition, the location of
maximum scour depth is far away from the levee bank when the left bank of the dam is removed.
Therefore, this study suggests that the removal of the left bank (top width b/2 and bottom width b/3)
of the dam to be an appropriate improvement program.

(Keywords: check dam, horizontal channel trough-line shifting, maximum scour depth.)
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Table3. Relative horizontal channel trough-line shifting (Qs) of dam removal cases
Qs
Pl Prigtt L C R
112 -0.80 -0.90 -0.95
s 1/3 -0.82 -0.96 -0.97
! 1/4 -0.86 -0.82 -0.86
1/2&1/3 -0.64 -0.99 -0.90
1/2 -0.53 -0.63 -0.65
s 1/3 -0.60 -0.88 -0.89
2 1/4 -0.64 0.64 -0.86
1/2&1/3 -0.43 -0.95 -0.64
1/2 -0.80 -0.81 -0.66
s 1/3 -0.90 -0.99 -0.99
’ 1/4 -0.86 -0.98 -0.97
1/2&1/3 -0.64 -0.92 -0.93
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Table4. Relative horizontal channel trough-line shifting (Q,) of dam removal cases

Q2
LE | L c R

12 0.64 0.76 0.82

s, 173 -0.88 -1.00 0.59

1/4 0.76 -0.89 0.92

12813 | -051 -0.70 -0.96

12 0.67 0.79 0.82
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12813 | -054 -0.65 -0.62

12 -0.88 -0.98 0.74

s, 13 -0.87 -0.92 -0.98
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Table5. Longitudinal stable index Ks of left
dam removal cases

W IFRPEEET] Qso Q:

S 12 0.166  0.204
13 0143 0273

1/4 0113  0.169

1/2&1/3 0173 0273

S, 172 0053  0.789
1/3 0013 0556

1/4 0004 0375

1/2&113 0052  0.856

Ss 172 0.008  0.429
13 0008  0.115

14 0010  0.176

1/2&1/3 0019  0.454
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Table6. Comparison of maximum scour depth for dam removal cases

T | P | R | T | s | | | W | | e
i‘ ey | (@ | @ | @) | @ fg ey | (@ | @ | @) | @ ; ey | (@ | @ | @) | @
e | ©em | @m | @m em | @m | em | ©m e | @m | em | ©m)
9l + ¥l 9l
(%xj’ﬁﬁ’li’ﬁ') 7.47 18.98 14.53 25.32 (s Hﬁ;’\?) 7.27 18.78 14.30 25.32 (%xj’ﬁﬁ’li’ﬁ') 7.40 18.93 14.09 25.34
=P -8.53 -0.88 -0.99 4.94 EX S -7.73 2.28 -0.68 5.35 =P 0.12 11.55 -0.70 5.24
L1/2 -4.06 3.22 -1.75 4.82 L1/2 7.96 2.84 -0.33 4.89 L1/2 -1.42 9.97 2.70 4.38
Cc12 -2.82 7.40 4.67 14.52 C1/2 -1.47 8.54 0.74 12.17 Cc12 -2.10 7.75 5.30 16.54
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