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Evaluation of Degradation and Safety of Small Agricultural Reservoir

- Case Study for Kosam Reservoir in Kyungki Province -
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Summary

This study was peformed to evaluate the degree of degradation and safety of a small
agricultural reservoir, Kosam Reservoir, in Kyungki Province. Evaluation was done by
the program developed by the authors. Results of the study are as follows :

1) Although many burrows were found in downstream side of embankment and
cracks were found in wall joining spillway, it appeared that degree of degradation of em-
bankment was in good conditions.

2) Compressive strengths of concrete of crest, side channel, chute floor of spillway
were in poor condition. But it appeared that overall degree of degradation of structures
was in medium condition based on the criteria of the evaluation system.

3) From the analysis of slope stability, safety factor of downstream slope was over 3.3
for the worst condition, such as flood and high water level and that of upstream slope
was also over 3.6 for rapid drawdown. In case of earthquake, safety factors were over
2.5 for all conditions. Therefore embankment slopes of Kosam Reservoir were very stable
for normal and earthquake condition.

4) As upon assumed failure of embankment of Kosam Reservoir, degree of damage
was estimated to be very serious because of many loss of life and properties in the down-
stream area.

5) Overall grade of safety of Kosam Reservoir was in good condition. Therefore safety
was considered to be “No problems” at the present time but further degradation may be
proceeded partly and continuously as time goes by.
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Table 1. Status of Kosam Reservoir

Reservoir Embankment Spillway
Watershed | Benefitted | Effecti Flood |Unit st . Fl
atershe nefitte ec .1ve ood [Uni As orage Length | Height Length| Discharge ow
area area capacity | area |requirement | Type @ | (m) Type (m) (m2/s) depth
m m m
(ha) (ha) | (x10*m?) | (ha) | (mm) T (m)
7,100 3,123 15,150 |277.2 500 Earth| 1935 | 16.6 |Lateral|171.84| 716.94 1.4

Upslream slope
Embankment

TOP EL 57.00
L H.W.LS550
FW.L3BLI0

Fig. 2. Cross section of Kosam Reservoir
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Table 2. Methods and examinations

Part Primary exam. Secondary exam.
-Inspection by the -Physical test
naked eyes (grain analysis,
Embank- | -Survey specific  gravi-
ment -Boring/Test pit ty, water con-
-SPT tent, LL, PL,
-Groundwater level etc)
-Inspection by the »Uniaxial
naked eyes compression
Structures
: -Concrete core test

-Non-destructive test

Table 3. Condition and judgements accord-

ing to each symbol

Symbol A B C
Conditi Highest Medium Lowest
o
ondition rank rank rank
-Satisfacto- |-Fair Poor
Judgements | ry -Conditional-| - Unsatisfac-
{'Good ly poor tory
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Table 4. Physical properties of soils from
crust and core part of embankment

Percent finer by weight(%)

W LL PL
Part G USCS
T | | |
Crust | 18.8 37 26 2.68 SM
Core 22.4 33 22.4 2.63 CL
100 T 7TT1Im : T
------- Crust . \ \ Cl
80 [ Core : ~ :
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Grain size(mm)

Fig. 3. Grain size distribution curves of soils
from crust and core of embankments

Table 5. Degradation evaluation of embank-
ment parts of Kosam Reservoir

Part Item Rating

Slope protection

Erosion

Upstream | Vegetation

face Settlement
Debris

Burrows

Signs of movement

Down- Seepage or wet areas

stream Vegetation

face Burrows

Slope protection

Seepage

Wall Cracks, joints and bedding planes

joining Sliding

spillway |Vegetation

Signs of movement

Surface cracking

Compaction
Crest Settlement

Lateral movement

Camber

Location(s)

Seepage |Estimated flow(s)

and Color(staining)

drainage |Erosion of outfall
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Fig. 4. Uniaxial compression strength at
each part of structures

e 4748 Felehy Table 63 2tk o17]
A CAFE A el dRAEE dA2 C
Foln, cl+E AR AWE WAAA
92 do w3 24 SR A 7
B9 FAA ARE WEol Apg A
2 Qo= et

MET HIt

N

A5A 9 @E B A5 2 A
AR ¥, APFFAELR A AF
SR EET! iOHA A Sl A B,
293 A4A AHAY HRAN Y=g 3
etk

7} AtHory Ho|

Al A A =z STABLSMS
&3t 4 AFA g3 diE 599
F9 a8la 9] FAsAIY AFE A A

s AT 2tzte] Ao W Ao o
& 1% M Fristdrh

AbH ot A Bed EDAS F H&
9 F, TIRUAFH, FEFEAY, Faqt
FAe HYPe Fo I AAFY o9
B o Bt 1o & A 4d
e Table 77 23 AAFHe} AJAFE

o
—

ot %

¢

P

o ofm

Table 87 7t}

el 2AEE o] &3l AMHARANE F
3 A7 H{L Table 99 ZATh

Table 99} Zo] a4t AFAe F59,
FAd b8 3FS AHE BF 338 dE
dHELE Holx gloy 3
B3 7] & FAF23
FAEE 36& We FAE Holi §lof 9
A g Aok Aze] A
& 1YY AMEJMRHAE F
RE ZAqA 258 Y& 4HAeL
ol AAd dfMd= 283 HFE dE
& & F Urh

-

i
Og‘:‘_l
o
m%
RS

™o

2 [

Lt M-S FH

AA Fo9d FA e A AEFA
& 53 & FXE /\}%3}93\ ol A=A
AR g FFASFe} 1 7)F2 Table 10
3 2o ZoA e FEFAFE FFAT 71E
NORt How wed FZe HAD A
524 oj&Ho thAZ Aefolrt.

ch stemsi £3

A2 e a7 —r7§° ol jH=e] A
PG ALg3e] T FrEe YT
i e EF @ﬂ"i—ra o)At} =
o AF 4L st 150,000 A%
o =AY AFF HA=E ZAEsR
I AR B0 A g o 34
Hell 2 JFE VXA =HH I MW= &
2 o 9km7tx] Fig. 58 2t} AA 23
Al dAEE XY e e A
o] 917 =, PAR(People At Risk)& 243}
o I AAFE &4& AdEded I 2
o FF@EA o] 1,100hac] A= 1
2387, Y SWdAde] Ay d e
oF 8,764t oz Yo I FE:=
“Az7g Aoz #A=HA

-



T2 e33R A40R A)13 1998 29

Table 6. Degradation evaluation of structure parts of Kosam Reservoir

(Spillway)
Part Item Rating Part [tem Rating
Cracks B Cracks A
Surface condition A - |Surface condition A
Efflorescence A Efflorescence A
Control| Crest |Damage by rusted steel bar A Damage by rusted steel bar A
Compressive strength C Compressive strength B
Leakage C Left wall Settlement A
Neutralization A Movement{offsets) A
Cracks A Joints A
Surface condition A Neutralization A
Efflorescence A Chute Leakage A
Floor |Damage by rusted steel bar A Cracks A
Movement A Surface condition B
Compressive strength C Efflorescence A
Joints A Damage by rusted steel bar A
Cracks A Floor Compressive strength C
Surface condition C Settlement A
Right  (Efflorescence C Movement A
wall  |Damage by rusted steel bar A Joints A
Side | including [Compressive strength C Neutralization A
channel| chute |Settlement A Leakage A
right |Movement(offsets) A Cracks A
wall |Joints B Surface condition A
Neutralization A Efflorescence A
Leakage C . . Damage by rusted steel bar A
Cracks A Stilling basin Compressive strength A
Surface condition A Settlement A
Efflorescence A Joints A
Damage by rusted steel bar A Neutralization A
Left wall Compressive strength B Slopg .protect‘ion A
Settlement A Outlet channel Stability of side slopes A
Movement (offsets) A | Vegetation or other A
Joints A obstructions
Neutralization A
Leakage A
(Outlet works)
Part [tem Rating Part Item Rating
Crakes A Bridge bearings A
Surface condition A Bridge Structural condition A
Efflorescence A Metal condition A
Damage by rusted steel bar A Cracks A
Intake tower Compressive strength B Surface condition A
Operation condition A Efflorescence A
Hoist equipment A Conduit  {Damage by rusted steel bar A
Protective coating A Compressive strength A
. Condition of piers A Leakage A
Bridge B Loss of core material A

Condition of roadway slab surfade
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Table 7. Soil parameters for slope stability

analysis
Wet unit Sa‘tturat'ecl Effective Efﬁe:pve
Part | weigth u:z /we;f cohesion | ¢ 1lon
3 t/m 3 angle
(t/m3) (t/m?) (dogree)
Crust| 2.011 2.261 5.2 33.6
Core | 2027 2.027 8.8 95.1

Table 8. Water levels and seismic accelera-
tion for slope stability analysis

Embankment| Flood Full .
Max. L.
crest water water . Seismic
. height .
elevation level level (m) acceleration
(m) (m) (m)
57.0 55.5 54.1 16.6 0.12¢

Table 9. Safety factors of embankment slope

Case No earthquake| Earthquake
Flood water level 3.35 2.54
Full water level 3.32 2.51
Rapid drawdown 3.66 2.55

Table 10. In-situ permeability coefficents of
Kosam _Reservoir’s embankmenet

Part In-situ permeabilityli Criteria of
coefficoent(m/s) |permeability(m/s)

Crust 3.52x10°7 -

Core 1.37x10"8 1x10-7

Fig. 5. Estimated damage area in case of fail-
ure of embankment of Kosam Reservoir
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