Journal of Wetlands Research ISSN 1229-6031 (Print) / ISSN 2384-0056 (Online)
Vol. 22, No. 1, February 2020, pp. 31-38 DOI https://doi.org/10.17663/JWR.2020.22.1.31

F71= AEstdofMe] B2, Yats L uP Ald=2| el I 7 et AA

Improvement plan and factual survey for weirs, drop structures and
bridges in medium scale streams of Kyonggi province
Huiseong Noh* Taejin Ahn”

Department of Land, Water and Environment Reserch, KICT, Korea
"Department of Civil, Safety & Environmental Engineering, Hankyong National University, Korea
(Received : 16 January 2020, Revised: 10 February 2020, Accepted: 10 February 2020)

2 o
HE sPdads gEsk YA shdebde ikt 123 w3 A 59 olFS 1%t shdgAdEelt. et
AE9] e SHsk] flste] s AR A= AdEe] 24 ol Bt A AlAskAL Qo Hef £AF 2
ol eJshH, 7|E B 9 Walgo] o] 9 HiHE Y| e AA|ES WEAZIA] Bohs A7t tiFEel i W
O] WZAZ dFNF WEA7= Ao m UEt 7|E H 9 YAge] e b de Alatsty] flsiA= AAZIEClA Al
AIRE B E G Fof tigh Edto]o] Hlgel 332 Aagior dH6E Dart gk FEshd AEE HeixAtel ot 7]
£ B 9 92 AAY o&F o= MFS Ae A8ste THEARE 1:1200] 7T AR Aog et 3, wE
o] AA T Aol et ARolA wze] ol 9 BIHE luiaARt defstal AN % Wik ke B AR
o} 4 5= THH o= HESt AAske Aol HiFAsith 2 Aol AATIE, shAAH 2AREE dEAN T
= &oto] 71E B, Y2y 9 7] 93] oS Alalshs SRl ek AASH sPdREAdEe] ot
22 AR 2] it M@ 52 s E Soto] o] F 4 lew, ofF Fote] sPAISE olsta et sk

B

A 4T 5 %S Aol
HAZO| © 1, A, w2t
Abstract

Weirs are to secure amount water of streams and drop structures are to enhance stabilization of stream bed and bridges
are to connect isolated region, which are called stream crossing structures. In the stream design criteria, directions for
minimum size of structures are suggested to secure stability of stream crossing structures. However the sizes of almost
all existing weirs and drop structures are not satisfied with the stream design criteria and only 22 percent of the peirs
of bridges are satisfied. To enhance hydraulic stability of existing weirs and drop structures, it is required that the ratio
of bed protection to apron should be above 3.3. According to factual survey of structures in the sample streams, it
has been shown that the longitudinal slope of rapid works with 1:20 is the most reasonable to design velocity if existing
weirs and drop structures are rehabilitated into rapid works. It has been known that violating freeboard and span length
of piers should make existing bridges reconstructed or removed. However, comprehensive review including deterioration
level of bridges, special regulation for span length, etc. should be considered to determine rehabilitation plan of bridges.
In this study, a procedure has been suggested to improve hydraulic stability of weirs, drop structures and piers of bridges.
Sound environment of stream and reduction of natural disaster could be achieved by improving stability of cross structures,
which could be obtained by governmental budget and active stream management including observance of design criteria.
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Table 1. The results of analysis on weir and drop structures in 4 watershed systems

Unit : No. of location

whether observance of criteria or not stream rectification plan year of
watershed No. of .
Total observance no observance fish . . established
system . L 1S way | maintenance | reconstruction removal 1
of criteria of criteria plan
318 28 204 84 30
Ansung Cheon | 318 0 (100%) (9%) (64%) (26%) (10%) 2014
o 394 25 251 126(40") 17
Jinwi Cheon ) 394 0 (100%) (6%) (64%) (32%) (4%) 2014
34 10 22 107 2(12)
Tan Cheon 34 0 (100%) (29%) (65%) (29%) (6%) 2014
157 116 28 13
Anyang Cheon | 157 0 (100%) 0 (74%) (18%) (8%) 2015
903 63 593 238 62
Toual 203 0 (100%) (%) (66%) (26%) (8%)

p )
movable weirs
.

natural oriented rapids
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Table 2. The results of analysis on bridges in 4 watershed systems
Unit : No. of location
watershed Total whether observance of criteria or not reconstruction year of
t .
system o observance of criteria | no observance of criteria | reconstruction removal established plan
57 263 117 13
Ansung Cheon | 320 (18%) (82%) (45%) (5%) 2014
. 144 431 222 47
Jimwi: Cheon o (25%) (75%) (52%) (11%) 2014
33 47 6 3
Tan Cheon 80 41%) (59%) (13%) (©%) 2014
28 177 63 10
Anyang Cheon | 203 (14%) (86%) (36%) (6%) 2015
262 918 408 73
Total 1180 (22%) (78%) (44%) (8%)
Table 3. Characteristics of sample streams
Completed year of established | Length of stream | Watershed area | Type of watershed | Represented
Name of stream . p o .
stream rectification plan (km) (km?) characteristic city
SuOne Cheon 2014 13.41 2411 urban Su One
SulMa Cheon 2017 7.92 18.56 mountain Pa Ju
YooYang Cheon 2012 2.26 5.00 rural Yang Joo
AnSan Cheon 2008 10.35 51.98 urban An San
KeonKeon Cheon 2006 1.69 9.60 rural An San
Yang]i Cheon 2011 7.89 23.79 urban Yong In
ChoLyeong/Han Cheon 2014 8.70 75.97 rural An Sung
HwangGugi Cheon 2014 13.04 84.75 rural Su One
GongLeong Cheon 2012 29.01 125.67 mountain Pa Joo
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Name of Number of Required length of apron Required length of bed protection | Ratio of bed protection to
streams structure (mean value), m (mean value), m apron(mean value)
SuOne Cheon | 40 drop 5.34 10.02 1.8
structures
Cholyeong 9 drop 3.64 8.30 2.3
Cheon structures
Han Cheon 24 weirs 5.61 13.84 2.4
YangJi Cheon 21 weirs 5.61 12.18 2.2
HwangGugi 5 weirs and 8.73 173 22
Cheon 3drop structures
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Fig. 1. Standard configuration of natural rapid in the SuOne stream.

2000

2000

S

400

N
S

d IHEI=E

: = T T TI=I1

6000

| — Aetd

— T200 EAZ7|

Fig. 2. Standard configuration of natural rapid in the AnSan stream.

(@) SuOne stream, natural rapid No. 1

(b) AnSan stream, natural rapid No. 1

Fig. 3. Photographs of natural rapids(2019. 8)
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