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Compaction Management of Fill Materials
for Concrete Faced Rockfill Dam Using Standard Void Ratio
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Abstract

In this study, construction modulus, void ratio and settlement characteristics of 38 CFRD in domestic and
foreign countries were investigated from monitoring data. The effect of field dry density and void ratio to
dam body was analyzed. The standard void ratio of CFRD that can be easily used by dam designers and
field engineers was proposed from the monitoring data. It was confirmed that we can get the degree of
compaction needed for reasonable compaction of dam body by calculating the field dry density from inverse
operation of the standard void ratio. It was thought that the void ratio of CFRD depends on shape coefficient
and in case of a high shape coefficient, the void ratio was high with its void ratio 0.17~0.38.

Keywords : Concrete faced rockfill dam, Compaction, Construction modulus, Settlement, Void ratio

LM = 9]9] @¥xct CFRDE ZAAA AU} 7bsshd,
AA F2A) 714 4TS A da, F YEA
2005 &AA, $evtld AdE 9719 g BE FZHZE JojF § Fao] e ;q%hz:;o]
dSo] Z3E BWASHEE My (Concrete 738 AR 7K Qlo] 1990t SHkRE
Faced Rockfill Dam, &} ‘CFRD'g} 2k3gh o]ui, 3 o YA kR FHAsIstHKorea Water
a71¢] E]-E?ﬂ.%’ 28 g4 AgdEo] CFRDYA Resources Corporation, 2005).
o7 AME E JA)oltk. dMzo] FHE E% CFRDE ¥ Fol7l $Y% 7% A7
Suete] 73 Z AZY 750 49 UE oAl & ¢ lePE Mg E%E £9
FRAES AA T 5 den, AH Uil T

1” o

ﬂllﬂ.l

=
« 2R AN AY ESARS Fo] 28 F A FROIEE AW AR
* Corresponding author. Tel.: +82-2-2100-5412 o AYS - OolA} = 2z 7 2 o]
Fax: +82-2-2100-5419 FESHS At g gAY F FEAL
E-mail address: nakisuna@nema.go.kr %]'31]94 91%%‘ 31,’-‘3—2& X‘;ﬂ‘)ﬂ EH Qk 7@"5‘5 o



FEDIHE o] $% TAYE RAASNY A9Y FEARY 0 B

< EAo] gloH olgdt olfE U3 F=, AF
Q, ulF, &, Fohel, Ad, vapd F AA 74
TME B2 A7E T2 Itk (Cooke, 1998).
CFRD7} dg] ¢3AA @ AL 19554 AFE
W=2] Quoich®olA Rockfill RS AFEHR
gAgoZn s A% 24 7 e &
st ‘BRFH ol AVt HYlen, 1968Y EF
] Risdon Brook® 714 ©]$¥ CFRDS thil3
o] A= L, 1973 Cethana®lA e &HE
(slip form) A&l &%t xeee FHolg AA
o] £9lo2 CFRDE A % AAAY &
23gto] &9lgof, o]F CFRD7} AlAl Bl &<
A4=7] A&se o (Fitzpatrick, 1973).
34, CFRDY ZEETWS & (EH) 7T
78t3. CFRDY AA- A& - fA#e] 718& 7
Ql ¥hlel| g&Eshs ZA-¢rt Bk gukael n|
EY AddE A¥EHE KSF 234590 113
go] glov & EzAgd 2o QAo & 234
Fol oigh BT AEEE 9leH, CFRD &
ZA2(F4 800~1500 mm 3t A= 2
of g&t Adds NgHHos tavlEs AAst
1 & AAolth(Korea Water Resources Cor—
poration, 2004). 12 8] HE FAAA HoHd
ZUE A o} ReuA], AzE A F
o A¥ze] Fe] YT, AF AXUE 4
A 3FE Az k8o Q7 EHE T B @%A

B
=
&

o
S|

=]

oXx, Ix

lo

A 71ES AAske B2 ozdel Stk
g, @ FxAse dAAREA 45 ot

HZo] tj2rg dE4os dAFAZYETS o
£3l9 @ 71EE AR g5l ot 4
2 ARuie} AA S =7 & 2felE YeRE £
gorz AT wWol 2ebd FEH AAH
ol A7 2T $971 Aok FEHE v
AzYUEY H9 AAHEZ B A YR =
< @AAYE ¥ ohde} 44 Az viFH
T gHe B3 R EE F3249 CFRDY A

CAANETRA BHE HMe dF9 HzUEE

olg3tq AEE AAske A Bo} 1=SHE ©]
43t Zo] g§aAe et & 4 gt
2 A= - 9] 38709 CFRD AZA =
g BNt d 14 F WH¥AS (Construction
modulus, o3} ‘WFAF'e g}, =5y, sk
BAS nFslT FAZUE 9 =71 AAY
£ 9%E 48tk £¥ CFRDY
A #e oz BF =uE o] g8t W
CFRD®] AAA1E 9
Ao dag NxAaEA At

II. CFRD2| AIExI2 =4

CFRDE Fig. 1o Yehd High o] § @9
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Table 1 The list of CFRD

. Face | Shape | Valle . .
No. Dam Country | Year Hif)h t L?;g)th arsea2 fact?)‘g3 wid.tfsll cosfz?gznt Z:gg (2;r’/slt§) IEOCk
(10°m®) | (A/HD) | ratio m e
1 |Cethana Australia | 1971| 110[ 215 30 25 20 2.2 026 20.286|Quartzite
2 |Alto Anchicaya [Colombia |1974| 140 260 22.3 11 19 15] 022| 22.344|Hornfels
3 |Little Para Australia | 1977 5 - 10 34 - 3410223]  21.07|Shale
4 |Sugaroaf Australia | 1979 85 1050 83 115] 124 11.910.302{ 20.286|Siltstone
5 |Foz do Areia  |Brazil 1980 160 828 139 54/ 52 53| 033 20.776|Basalt
6 |Mackintosh Australia | 1981 75| 465 215 49) 6.2 55| 0.23|  21.56|Greywacke
7 [Mangrove creek |Australia | 1981 80 384 29 45 48 47| 0.26 20.188|Siltstone
8 |Tullabardine Australia | 1982 26] 200 55 81 77 79| 0.23| 21.756|Greywacke
9 [Murchison Australia | 1982 941 200 17 19 21 2.0 0.17| 22246|Rhyolite
10 [Fortuna 1st Panama 1982 60| 1056 22 61| 176 119 - 22.6| Andesite
11 |Bastyan Australia | 1983 750 430 19 341 57 46} 023|  21.56{Rhyolite
12 |Khao Laem Thailand | 1984 | 113] 910 140 1) -81 95} 0.29]  20.58|Limestone
13 |Shiroro Nigeria 1984 | 125 560 65 427 45 43| 02| 21.815|Granite
14 {Kotmale Sri Langka | 1984 90| 620 60 74| 69 7.1 027f  21.56|Gneiss
15 {Dongbok Korea 1985| 447 1881 7 35| 42 39 -{  18.87|Andesite
16 |Lower Pieman |Australia [1986| 122 360 37.8 25| 30 2.7] 024 22.413|Dolerite
17 |Pyeonghwa(lst) |Korea 1988 80 410 457 71 51 611 04 19.6|Gneiss
18 |Guanmenshan {China 1988 | 585| 1836 8.2 241 31 2.8/0.306] 19.502| Andesite
19 |Chengbing China 1989 | 746 325 158 28] 44 360277 20188|Tuff
20 |White Spur Australia | 1989 43| 146 43 23] 34 2910215  22.54|Tuff
21 |Xibeikou China 1989 9B 222 293 33| 23 28| 0.26| 21.364|Limestone
22 |Longxi China 1990 589 1405 7.07 200 24 2.2 -l 19.22| Tuff
23 |Zhushugiao China 1990 78 245 23 38| 31 35/0.202]  20.58|Limestone
24 |Huashan China 1993 808 1604| 13.03 200 20 2.010.283]  20.09|Granite
25 [Segredo Brazil 1993 | 145] 705 86 41 49 45| 038 20.874|Basalt
26 |Xingo Brazil 1994 | 150{ 850 135 60| 57 58| 0.28]  21.07|Granite
27 |Wananxi China 1995 | 938; 210 18 200 22 2.1{0.257| 20.874|Granite
28 |Buan Korea 1996 50| 282 182 73] 56 6.5 025 19.34|Rhyolite
29 |Tianshengiao  |China 2000 178] 1168 156 49| 66 57| 031 21.462|Limestone
30 |Yongdam Korea 2001 70| 498 43 88| 71 79| 032 19.6|Schist
31 {Miryang Korea 2001 89 535 54 68| 6.0 6.4| 018 21.27|Granite
32 |Namgang Korea 2001 34| 126 418] 362] 331 346 027 20.58|Gneiss
33 |Machadinho Brazil 2002 | 125 700 77.3 50/ 56 53 - -|Basalt
34 |Sancheong(L) |Korea 2002 | 709 2861| 317 63| 40 52 -| 20.384|Granite
35 |Sancheong(U) |Korea 2002 | 869| 360 23 31 41 3.6 -|  20.384|Gneiss
36 |Tamijin Korea 2005 b3| 403 30 107 76 9.1] 028} 20.22)Tuff
37 {Yangyang Korea 2005 72 347 26 50 48 49| 028/ 20.35|Gneiss
38 |Daegok Korea 2005 52 190 10 37 3.7 371 025 21.07|Gneiss
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Modulus during construction

Fig. 2 Modulus during construction
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Table 2 Design status of fill materials for CFRD in Korea

. Particle . Friction | Number Layer .Roller Driving
Dam Year }(Ilgl)lt Zone size (?{?Iljltay) angle of thickness | weight speed
m {mm) m {deg.) passes {cm) {(kg) {kn/h)
2 75 20.58 45 7 30
3A 150 20.58 43 6 50
Buan 1990 | 500 10,000 4
3B 800 19.60 43 4 100
3C 1,500 18.62 41 6 160
2 75 21.56 45 6 -
3A 150 20.58 43 6 -
Yongdam | 1991 | 70.0 10,000 4
3B 800 1911 43 6 100
3C 1,500 18.62 41 6 160
2 75 20.58 45 6 -
3A 150 19.11 43 6 -
Daegok | 1996 [ 520 10,000 4
3B 800 20.97 43 5 -
3C 600 19.21 40 4 -
R— —THEED_ L 100(%). £ 7E 3% 2487 1,500 m olskEA oy
¥ dmax( Lab) ol EF AlF wHHo] ¢l IAZ uRAIZE Y
Dy Vi T4 Tamis gy FROIA 5 27 R 48R duA F
Ta  Vamax™ Vamin Zo] MY Futel glr}. ol AAexM HAHA

7NN, RE AL, vy Tamne A4 AU,
ArAZUE, = AR3AzUE '

JE o] WSS A& vho} Zo] FUT T
AEYARE 22ARY Pl T 130} 2
A W 2294 9 298 §£o §x B
o) WP B4 BAof olzigo) Bz g
2 (33 Zo] Z=HEA gA#e sl Aol B
s Zeth

R= S4Bl 100(%),
max (Lab)

Crax — €

€max ~ €min

Dr= - (3)

A7NA, e emnt A4 Hol, HAZ=H,
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4, durges Aguzdme Az
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