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A Study on the Safety Analysis of Rock Fill Dam (II)
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The purpose of this paper is to analyze the behavior and to study the safety evaluation of the Unmun
Dam located in Cheongdo-Gun of GyeongBuk Province, Korea. For this purpose, soil analyses including boring
data, geophysical surveys and monitoring the buried geotechnical gauges, such as pore-pressure gauge,
earth-pressure gauge, displacement gauge, multi-layer settlement gauge, leakage flow-meter, were conducted.
In addition to these data, numerical analyses of behavior of dam were performed to predict and to compare
the data which were obtained from the above methods. Since many defects, such as gravel and weathered
rock blocks in the dam core, and lots of amounts of leakage, by boring analyses were found, reinforcement
by compaction grouting system (CGS) has been conducted in some range of dam. Some geotechnical gauge
data were also used to confirm the effects of reinforcement. Analyses of monitoring the data of geotechnical
gauges buried in the dam, such as pore-pressure gauge, earth-pressure gauge, displacement gauge, multi-layer
settlement gauge, and leakage flow-meter shows the load transfer of dam and the possibility of hydraulic
fracturing. As a conclusion, some problems in the dam found. Especially, the dam near spillway shows the
high possibility of leakage. It should be pointed out that only the left side of he dam has not a leakage
problem. As a whole, the dam has problems of weakness, because of unsatisfactory construction. It is strongly
recommended that highly intensive monitoring is required.
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Table 1 9,44

A Y ZIHSTA. 10+10)

HE(depth)  AFFAR)  AWAGR) 2B AFR)  E FUSCS)
1.5m 33 23 10 CL
3.0m 30 21 9 SC
4.5m 32 2 10 CL
6.0m 29 20 9 CL
7.5m 29 19 10 CL
9.0m 30 20 10 SC
10.5m 28 18 10 SC
12.0m 32 21 11 CL
13.5m 30 22 8 SC
15.0m 33 21 12 CL
16.5m 30 21 9 CL
18.0m 31 20 11 CL
19.5m 32 20 12 CL
21.0m 34 24 10 CL
22.5m 32 18 14 CL
24.0m 31 20 11 CL
25.5m 34 24 10 CL
27.0m 36 21 15 SC
28.5m 34 20 14 CL
30.0m 34 21 13 CL
31.5m 31 23 8 GC
33.0m 29 18 11 CL
34.5m 33 19 14 SC
36.0m 32 19 13 SC
37.5m 30 17 13 GC
39.0m 32 23 GC
40.5m 28 20 GC
42.0m 33 18 15 SC
435m 36 2 14 CL
45.0m 33 22 11 CL
46.5m 32 23 SC
48.0m 33 24 CL
49.5m 34 25 SC

7154 A 7150] dolslA sk, AEgA)
FAVIARE B9 22PAY A2H BYS & 5
Sitk D3AG] B4 DA S AoR
weEch

DXl H= 250l Bxste] DA%

1o

192 Bl

oS4 AMSkE RoR J1SHel o, AR AF
A8 AR RS WER DA% D2 A9 Az
S BA Akl 2% Ao musol gk
1992 69 189 £ @] molol thet =S Ash
gom, 1992 8¢ 22¥(EL. 115.7m, GL. -39.3m)



100 i 3\9 ¥ I
: TN 4
b} ~N ¥ |
| ] B~ L.«
80 . |
‘ & ; ;\\,J :, .
} i 5N - ? W
S ™~ g . L AREE IS A
S 60 + X g & S d 5
? N » " :: T g
" N * g AT
Eif 40 ™ T i 3 MR
& .
N n 3
\\ 'y
20
I
\\\
0
100 10 1 0.1 0.01
YA=27] (mm)
Fig. 2 $4309 J=RETA
Table 2 ¥ o}o] Y2UZAS ZAgh
AR A% IS = (kg/em') A Rd AZU S = (kglem’)
9+10(12.0m)-1 0.13 11+10(12.0m) 0.20
9+10(12.0m)-2 0.12 11+10(30.0m)-1 0.42
9+10(27.5m)-1 031 11+10(30.0m)-2 0.54
9+10(27.5m)-2 0.28 12+10(13.5m)-1 0.97
10+10(18.0m) 0.08 12+10(13.5m)-2 1.17
10+10(44.0m)-1 033 12+10(30.0m)-1 0.20
10+10(44.0m)-2 0.44 12+10(30.0m)-2 0.18
Table 3 ®3ote] HEASAIYE 23} Table 4 AU FFAIP] o FE4AFH
A=Y C_(kgfem’) ¢ (%) STA. No. F4AS (amfsec)
9+10(12.0m) 0.160 31.0 9+10(12.0m) 3.00E-06
9+10(22.5m) 0.200 330 10+10(18.0m) 0.738E-06
10+10(6.0m) 0.050 300 10+10(43.5m) 5.12E-06
10+10(18.0m) 0.035 22.0 11+10(12.0m) LO3E06
10+10(28.5m) 0.045 26.0 11+10(45.0rm) 5 78E.06
11+10(7.5m) 0.000 28.0 1035 S
11+10(15.0m) 0.000 26.0 (13.5m) =
11+10(34.5m) 0.010 29.0
12+10(5.0m) 0.000 26.0
12+10(18.0m) 0.260 29.0
12+10(31.5m) 0.020 30.0
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