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A Case Study on the Leakage in Concrete Face Rockfill Dam
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SYNOPSIS : The leakage quantity through concrete facing of Concrete Face Rockfill Dam(CFRD)
18 Very small due to its low permeability of intact concrete. Even though the concrete facing is well
designed and constructed, fine cracks can be generated due to effects of thermal and drying
shrinkage. Therefore, it can be said that the leakage from the CFRD is subjected to not
permeability of intact concrete but poor joints, cracks and foundation rocks. The Safety of a dam on
leakage was evaluated based on the comparison between apparent permeability estimated and
leakage quantity measured. The above method can be concluded to give a good direction for the
evaluation of safety on CFRD in maintenance aspects as design and construction technology is
improved with the accumulation of leakage data.

Key words : concrete face rockfill dam(CFRD), estimation of leakage, apparent concrete permeability,
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Z34E ZUAsYEY A3 (Concrete Face Rockfill Dam : CFRD)2 17o] & dMAggz FATH
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FAAEe 57 2 447 AANES W FANE 2ANE Aol THYL Fo| wAF A
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oo ZA$ AA T 712ANY FESFE A5t JEH, FEEEX € T3 gt AA
BFZog QA wFHEE ool sted olv HFESFO 2ste AA i FHdE AEFHol H
o ¢tAo AulHA 242 L7 g (AMLAFTR, 2001). 2, CFRDAAME Aol o)
NeRoz ¥471 Aoy AA Wi Adx EFAFI) g 2 HAZ FZHo] A5de 52
g ¥t AEAE AR 3 VxAEE g wEHE Ao UntHoln. AF, FA IS HAA
% CFRDAIA S &S ol oz &EstedE FY7t o FFSPAANE HXsix HAE

B§ wogd tg Ber|E 7t vhAE] A geA @il
Casinader® Rome(1983)e) ost@ ZazEe AR F4A57F obd 974 %43 (Apparent
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(a) (b)
(1) Full supply level and crest level
(2) Concrete face
(3) Rockfill embankment

Fig. 1 Idealised Form of Dam (a) Cross section (b) Elevation of Dam
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Fig. 2 Derivation of apparent permeability relationship (a) Cross section (b) Elevation of Dam

-198-



47 RAE J22d T4 PR FsE gedt g
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k, H
Q=i [T - W) an ®)
YA A4 F4 we} A5y AL SRR, B 2ol g 4% Ut
tsh=m+n(Hp-—h), tsh=n(Hs—h) (9)
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tE 25 FA HaE f,01e 1, AR v H=H;o|22, oju #F&¢ QrE &
¥ o] FA3c}
LpH?
Qr = kS—GTS:?n—Fé (13)

471 21 ol &3td 97§ CFRDZHE A4 FFAFT k, #& €& ZAFAE Fig. 3% 2o

A7) M, 7] ¥ ARG A3 AAA AXY 71L71E AP £FASF 227x10° m/sec oE WE
Ho, o] & ZELE A9 FER A vERn. T3 BAS HET FrFE A Moz,
68x10° m/sced] BFAFE Holn ol AMS gRU AR B GgS .

o} 714, Murchison®(1982d)3 Bastyan®(1983d)2] 7]} HZ 9 i %‘.’—:1_3}" g Ho y
o] 1 gto] BF e Aoz e, ol ¥ ¥ 25 e AYS AT HA e 7)e S AHEEY
29 dol7] wiolt) Kotmaled(1985d)& o} 875 HF 9 F4gtol AW, 27 F4a2 §
2 Ro 2 Yelt ol Kotmaled RF9 A$AE A2 & FYo w3eA 1 (o2
AdAF P02 RPAZo] BNHAEE JAAAY] Wi F7] Fgo] vy FA}n, £, R #EE
NEA JHoZ B4 7] dE ol th(Aphaiphuminart et al, 1988).
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Lt He? y Fig. 3 Apparent permeability method
LeHe %10 -
6 tan STO - Plot of data for existing dams

3. +58Y Al 1@
}7) F4F Ao AP A8 FEE A5 AAN BFEAFE o185 AAE rrI¥H F

W -9 97/Mdel A= 342 RE(Cooke 9 sherad, 1985;, Matsumoto et al, 1985)& vlud ZAH#E
Table. 13} 2t}
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Table. 1 Apparent permeability method - Data for dams calibration

Membrane c Faci Seepage(m’/sec)
Name Length ) Height | thickness(m) oncrete Facing Initial Final or Current
(m) (m) cﬁ\sfet b?s?e ‘?;1?? U[)Sslg'sgm Mrﬁﬁf,?re Estimation I-\/Irsgrsltilre Estimation

Cirata 450 125 030 | 068 1.3 0.009 0.089
Rouchain 230 60 035 | 060 | 16,000 14 0.250 0.011 0.013 0.003
R. D. Bailey 426 945 | 030 | 058 | 6,500 20 0.370 0.073 0.110 0.022
Kangaroo creek 59 030 | 060 | 8,000 1.3 0.014 0.013 0.001 0.004
Little Para 54 030 | 046 | 10200 1.3 0.019 0.018
Shiroro 560 130 030 | 069 | 50,000 13 1.900 0.119 0.100 0.036
Terror Lake 750 59 030 | 048 15 0.014 0.046
Minase 140 66.5 030 | 0.60 1.35 0.220 0.009
D dam 188 45 030 | 067 1.5 0.052 0.004 0.002 0.001

Table.lol X @4 %ol #EF ¥+FE& Holt ShiroroHE Addux =7 T3 d&FAe
0.009~0.370m'/sec®] HHE YEl AAXE 0004~0.089m'/secEA 2 HA7L ol AXM AH=7
e A2 ez & & UUY EF, F-F AWEAE AAFig. 3)9 #FAE xdse HA= o
Bz o ol P ol dwyoz DA AExFH FEoU 2AJEE F& Frold=x &
FR-917E 2lol o]& B¢ T By Aoz wddoh :

B4 (Fig. 3)& ©] 839 4&d HF 75T AIAYL 452 tda Ho|§ Holx oy, FAHY
Al A Erted Aes dddy. B, FF, A # Agrleo AT w3 dFE v e A
€9 WM Zo| Hojd Fojx, B HoE/ FHHY df NIAETL Fold ARG FAFE &
§ CFRDS F53 AAWHL FAHYA Fd g d9 AFYARE 2L + Y& F2 2
7t 8 Aoz Algdo. :

<2 Il DAY FFSAF 42 FFATE o83 Fo Uy AFE4E FES AFHolr.
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Fig. 4 Leakage observation with time

28l A4, 94 sfud ol 2mel $ME WA A £E 2ASE FY F) oRez
A%5EH A7N $4%e SRFHER so} gl A FEA AFAEN F FLSAW A e
o A% wA el 2 dU, 449 G4 F4EL HE 2F F530) Qk Aoz Y
24Y F4BL JZANS 5T F53o) MAE A2 BTBHD 'OLE o FuE L*%xz&%x}
o) mFog Aol o]oxx Wtor} 1999d FWRAHAG olF Bise AAE £Fo| %
gefoltt. Fig. 4= BHe]l A4 +9iuise] me T4%e JANSE AT Aol
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2ao F432 Fig. 494 & = A5 '8 69 Az H5Aledl 31354 /min(0.052m'/sec)S F
o Ha FHolAw= Aoz Jehuth. ‘861 7]Eo] thA] F4Fo] AXY AL F9o dFS
we Zor AdHn FAY FAT o) Fv dFo] wiAlE &5 vl & 5 Ao ‘86
1ol &4 AAANE 'B5d% FA7IERG FopA i, BTUEE H& Folx HA FFHo] ¢t
AgHo 7he A¥S vl Ao ole dolA AHE Fig. 3oy TablelolA yvehd Aujel o)
CFRD® F4%e 27] W A7E 744 A5 1 olF Fap Fol=t A AT 4+ Al
4& Cethana® ] Abal(Wilkins et al, 1973)91A ¢ 4= %ol DAANEW M3gRo] 74
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