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A Study on the Damages of Head Works by the
Storm Flood in the Area of Cheong Ju and Boeun
—Emphasis on the Occurring Rate and Mechanism of
Damage at Fach Region of Head Works—
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Choul Kee Kim, Seong Woo Nam

‘Summary

The aim of this report is to analyze the occurring rate of damage at each region of
‘head works and to clear its damaged mechanism, centering around the destroyed situations
.of head works along both Musim and Bochong Rivers suffered from the storm flood
occurred on July 22, 1980. The results obtained from the investigation of 25 head works
taken for samples are summarized as follows.

1. The occurring rate of damage at each region of head works showed the largest
number of 100 percentage in the revetment and protected riverbed work respectively,
in the order of the next largest number, 68 percentage in weir body, 56 percentage
in apron and 36 percentage in bank.

2. The destructive damage of revetment influenced largely on sweeping bank away,and
destructive sufferings of weir body and protected bed work affected on the destructi
on of apron, otherwise the destructive sufferings of apron reversely also acted on the-
destruction of weirbody and protected bed work.

In other hand, partial damage of weir body at the side of revetment is largely influen-

ced by destructive sweeping away of bank.

3. It was showed that the destructive phenomena of weir body occurred largely at the part
of concentrated flow and also had a deep relation with scoring by concentrated flow
around upstream foundation of weir.

4. The suffered region of revetment is the down stream part just near weir body and
the degree of damage is more severe at the curved part of bank that center of flow
is concentrated.
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Table-1. General status
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of head works investigated.

’ v Length
Name Name of Catch- [Benifit |Length |Hight |Apron [|of prot-[Struct u-
of hea dwo- Location ment ected £
river rks area area of weir 'of weir |length |ped at | T °
o downstr-weir
‘ eam |
ha ha m m| m m)|
Musgjm Wong- ChongWon-Kun Kadug | 6, £00 20 80 1.10 6.3 5.0 |concrete
undl Myon Hangchen-Ri
” Bonma- Chong Won-Kun Kado-| 7,050 20 80 0.80 6.3 5.0 "
00 k-Myon Nodong-Ri
" Samha- | Chong Won-Kun Kade-| 7,260 10 90 1.0 6.3 5.0 "
ng k-Myon Samhang-Ri
” Sangdael Chong Won-Kun Kado-| 7, 564 10 120 1.0 6.3 5.0 ”
k-Myon Sangdae-Ri
” Ducksan] Chong Won-Kun Namil| 8,054 47 100 1.0 7.0 7.0 17
Myon Gasan-Ri
" Handl Chong Won-Kun Namil| 8,817 26 120 1.0 7.0 7.0 ”
Myon Goun-Ri .
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Musim (Changdl, Chong won-Kun Namil{ 9, 167 — 120 .0 ¢ 7.0 7.0 |concrete
Myone Ssangsu-Ri
” Banggae| Chong won-Kun Namil{ 9,510 — 120 1.2 7.0 " 7.0 "
Myon Hyochon-Ri
” Yongg- | Chong won-Kun Namil-|10, 704 45 120 1.0 7.0 7.0 "
ae Myon Pyongchon-Ri
" Sooan Chong won-Kun Namil-12, 303 — 130 1.0 7.0 7.0 ”
Myon Bangsu-Ri :
Bochong |Sanggu- Boun-Kun Naebuk-My- 1,373 9 15 0.8 3.0 2.0 "
ng [| on Sangung-Ri
" Sang gu- Boun-Kun Naebuk-My-| 1,480 12 21 0.8 3.0 2.0 "
ng [| on Sangung-Ri
" Darack-| Boun-Kun Naebuk-My-| 1,595 3 24 0.6 4.5 2.0 "
gol I| on Iwon-Ri
1 Darack-| Boun-Kun Naebuk-My-| 1,720 4 21 0.7 4.5 2.0 "
go [I on Iwon-Ri
" Darack-| Boun-Kun Naebuk-My- 1,943 4 25 0.7 4.5 2.0 ”
go [I | on Iwon-Ri
" Iwon ]| Boun-Kun Naebuk-My- 2,307 6 28 0.9 4.5 2.0 "
on Iwon-Ri '
" Iwon [| Boun-Kun Naebuk-My- 2,610 3 26 0.8 4.5 2.0 "
on Iwon-Ri
7 Doopyo-{ Boun-Kun Naebuk-My-| 2,839 4 28 0.9 4.5 2.0 "
ng on Dupyong-Ri
" Sougji Boun-Kun Naebuk-My-| 3,344 28 32 1.2 4.0 10.0 "
on Sugjhi-Ri
" Hackrim| Boun-Kun Boun-Eup 4,472 100 66 2.0 6.3 — "
Hakrim-Ri
” Joongdo- Boun-Kun Boun-Eup 4,912 56 94 1.6 6.3 5.0 ”
ng Joongdong-Ri
1 Gangsan| Boun-Kun Boun-Eup 5,352 40 78 1.0 6.3 5.0 "
Gangsan-Ri
Samga |Hagye Boun-Kun Oesongri- 5,800 80 44 1.2 6.3 5.0 "
Myon Hagye-Ri
” Wonang| Boun-Kun Tanbu-Myon| 6,560 — 116 1.1 7.0 5.0 "
Imban-Ri
o Imhan Boun-Kun Tanbu-Myon| 7,150 49 116 1.3 7.0 5.0 "
.‘ Imhan-Ri
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Table-2. Graduation of riverbed materials in one meter depth

Name of river D,,(mm) D5 (wm) Dys(mm) 1 Texture
Musim River 0.70 0. 88 23.0 | es

" 0.45 0.59 3.2 GS
Bochong River 0.45 0. 61 19.5 GS

Table-3. Data of precipitation on July 22, 1980 »

Name of observed | Daily precipitation| Maximum intensity| 3 hour continuous | 4 hour continuous
station (mm) of precipitation(mm)|precipitation (mm) | precipitation(mm)
Cheong-Ju 217.0 56.0 l 108.9 155.2
Boeun 302.6 90.0 l 227.0 259.0
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Table-4. Assumed flood flow Depth

Name of ?bserved loca- é\lgggo?ll(r)n;te
river ion depth (m)
Musim Handl Weir 1.80
Bochong Gangsan Weir 1.50
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Table-5. Comparison between peak flow discharges by Kajiyama

formula and by Manning method

Calculation
\ method

Kajiyama formula

Elements of

\

‘calculation Catchment Length of Daily Coefficient of | Discharge
R area, waterway, precipitation basin,
A L 1
Name ;)ifvﬂ (km?) (km) (mm) (m?/sec)
Musim 88.17 17.10 217.0 16.09 576. 90
Bochong 53.52 16.30 302.6 18.27 454,99
\ Calculation
\method Manning method based on flood water level
: Elements of
cafculaﬁsoﬁf Flood water| Width of Inner slope | Coefficient ( Slope of i Discharge
— depth, river bottom| of bank, of roughness,! river bed Q
e d B l:z n (m?/sec)
Name of
river \ (m) (m)
Musim 1.80 120 1: 0.025 17500 574.10
Bochong 1.50 78 1: 0.025 1/180 459.74
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Table-6. Classification of damaged region on head works

Protected

bed

Levee

Mtruction
Name of‘\
head works

revetment

Apron

Weir

Partial [
| damage

Bank | Remarks

Severe
damage

Won gundl
Bon maroo
Samhang
Sangdae
Ducksan
Handl
Changdl
Banggae
Yonggae
Sooan
Sang gung |
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Doopyong O O O @ O
‘Sou ji O O O O
Hack rim O O
Joong dong O O O @) o
Gang san O O C O O
Hagye O O O O O
Wonang O O
Im han @) O
Total 25 25 14 9 8 9
’ 36 32
Percentage(%) 100 100 56 36
48

Fig. 1. The appearance of bank revetment Fig. 3. The feature of weir body destructed
and protected river bed swept away ‘ by piping action

Fig.2. The feature of weir body and road Fig. 4. The feature of weir body destroyed
resulted from the destruction of ba- owing to crack occurred at the con-
nk reveiment struction joint
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Fig. 5. The feature of the expansion and
consiruction joints and the connect-
ing point of weir and bank destro-
yed

Fig. 6. The app:arance of cut-off underne-
ath weir and expansion joint destr-
ucted

Fig. 7. The feature of apron and protected
river bed destruected
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