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Soil Properties of Bedding Zone for Concrete
Faced Rockfill Dam
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Abstract

The bedding zone which influence directly to the safety of dam is supporting the face
slab under hydraulic load in concrete faced rockfill dam.

In case that leakage is developed due to various ruptured joint or cracks of face slab and
etc.,, the bedding zone should limit the leakage by low permeability and keep the internal
stability.

In this study for the proper coefficient of permeability various properties, such as gra-
dation, dry density, performance of embankment work and etc. were analysed.

The results from the large scale test of permeability and density are summerized as
follows :

1. Coefficient of permeability is decreased clearly by increase of dry density.

2. The particles smaller than the No.4 seive{P,} greatly influences the permeability under
dry density of 2.24t /m?®.

3. In case of C.240 and P,=40%, even if dry density decreased to 2.0t/m? the per-
meability coefficient is assumed to aX1 ‘em/s and internal stability is abtained.

4. Generally in dam construction since dry density and uniformity coefficient of bedding
zone were higher than 2.2t /m® and 50 respectively P, of 30~40% is assumed to be suit-

able and permeability coefficient of below 110 ’cm/s is expectable.
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Table 1. Recommended gradation and coefficient of permeability of bedding zone

unit : Zo{percent passing by weight)
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Table 2. Specific gradation of bedding zone on Namgang dam
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Fig. 2 Specific gradation curve of bedding
zone on Namgang dam.
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4.76 0.59 0.149 0.074

SEIVE{mm) 100 40 19 6 ($4) (#30) (#100) ( #200)
PASSING(%) 100 70~95 4982 35~60 30~57 12~30 2~17 0~12

DESCRP. Dy D Dis Do Cu Dygyl/t P<5 k

UFP. GR. 6.0 0.59 011 0.074 81 53 a7
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Table 3. Results of test for permeability of specific gradation on Namgang dam

TEST 1 TEST 2 TEST 3 TEST 4
DESCRP. Pdg/cm®)| k(em/s) Yulg/em®}| k(em/s) [Yalg/em?®)| k(em/8) [Ydg/cm®)i kiem/s)
UPP. GR. 2.065 85x10°4 2.233 50x10" 2.263 6.6x1077 - —
MID. GR. 2.065 1.0x107® 2.233 31x10 2.263 38x10 % 2.283 3.0x1075
LOW. GR. 2.024 1.5x10¢2 2233 1.7x107* - - 2.291 49x107*
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Fig. 3 Gradation for test of permeability(C,=50)

Table 4. Gradation for permeability test
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Fig. 4 Gradation curve of test for permeability

(C,=208, 100, 18, 8)

MATERIAL PERCENT PASSING BY WEIGHT(%)
SEIVE(mm) ® @ ©) @ ® @ ® @ @
100 100 100 100 - - 100 100 - -
80 68 79 96 100 - 66 77 - -
40 56 65 79 96 100 56 64 100 -
19 44 53 65 79 97 46 53 84 100
10 34 42 52 64 79 38 43 66 94
4.76(3#4) 26 32 42 52 65 31 34 50 68
2.38(#8) 18 23 32 41 53 25 27 37 48
1.19( #16) 11 16 24 32 42 19 20 25 30
0.59( #30) 5 10 16 23 32 15 15 15 15

52 Wl2f F1w - 19964 21



0.297( #50) i 4 10 16 24 12 10 6 2#
0.249( #100) - - 4 10 16 8 ) - —
0.079( 4 200) - - - 1 10 6 3 - — ]
Yimar( g / 1) 2.126 2.165 2.210 2.260 2.225 2.290 2.263 2.165 2,135
Table 5. Properties of test materials
Diss | Diin Dsa —[_Dj,n Dy Dy ) . 2| Py }REMA—
MATERI Cu Cg [DuCu F.M
{mm) } {mm) | {(mm) | {mm) | (mm) | (mm} (%6} RK
® 100 | 0.149 50 6.8 1.78 1.0 50 042 48,1 26 7.39
@ 100 | 0.149 30 4.0 1.05 (L6 50 (.89 28.3 32 6.76
€)] 100 | 0.079 15 2.1 0.52 03 50 0.98 14.8 42 5.80
@ 80 Pan 7.5 L34 | 0.26 | 0I5 50 (196 7.4 52 487
6] 40 Pan | 375 | 054 0.13 | 0.074 50 1.04 3.8 65 3.92
@ 160 Pan 50) 4.2 059 | 0.24 208 1.47 60.6 31 6.84
® 100 | Pan 30 32 1 05 | 03 10 f 114 | 320 34 | 650
@ 40 0.149 75 1.6 0.59 | 042 18 (181 6.8 50 5.17
B O] 19 0,149 | 3.75 119 | 0.59 0.46 8 082 3.4 68 4.43 T
UPP.GR.| &0 Pan 6.0 059 | 011 | w074 81 0.78 5.3 57 4.3
MID.GR.| 100 Pan 14 1.32 0.28 | 0.149 94 0.84 12.8 44 5.40
LOW.GR.| 100 | 0.074 27 4.76 | 083 | 042 64 2.0 38.1 30 6.52
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6., Table 7. ¥ Table 8.7 Z2w, Table¥e] 3} Fo E5AP, ke AlH FEA9 54
ki Al E71e S5AF, ko AlE 42173 3 Fo)e)
Table 6. Results of test for various ¥4(Cu=>5{(})
Y 7 2% E1Y,(g /em?) 18k $-57] Stk(em /) peeey
Y 2.003 2.125 2.167 2279 2.327
ko 153%x107¢ [ 49%10°2 [ 22%10 ¢ 26x10 * 34x107 |
@ ki - - - — L1x10 2 | o
ke |97x10 ¢ [68x10 ¢ | 3.4x10 ¢ 1.3x10"* 1.4x10°2 :E
(4) (4) 4 (8 (7
k [ 97x107% | 68%x10 ? | 34x10 * 1.3x10? L4x1072
¥ 2.065 2111 2.203 2.295
k |10x10 ? | 11x10® 1.8%10 * 29%107 .
@ ke |54x107 [ 27x10° 33x 10 23%x10 ¢ o
ke | 36x10 ° [ 27%x10 ¢ 4.6x10 7 L5x107¢ :‘g-
(20) (14) (22) (24)
k | 7.7x10°% | 27x10°¢ 46x10 3 2.6x107*
2 2022 2.105 2.174 2.207 2.250 2277 2.313
k| 59%107% | 3.3x107% | 1.3%107% | 2.1%10°% | 5.0% 1077 - 1.3x10 °
€ ke | 60107 | 37x10 % [13x10 ¥ | L.6x10 ¢ | 52x10 ° - - &
ke [57%10 * [ 19x10 ¢ [ 1.3%10°* | 14x10 ¢ | 54x10 * [ 38X107% { 14x107° | &
{6) (17) (15} (15) (4) (16) (24)
k | 6.0x107% | 35x107 [ 1.3x107% | 1L.9x10¢ | 52%x107% | 38x10°¢ | 1.3x10 ©
Y 2.057 2.155 2.263
ki 91x10 ¢ 70%10°° -
@ ke 6.8x 1074 58%10°° - i
ke 3.9%10-4 54%107° 2,5x10 =
(18) (18) (48)
k 8Ox10 * 6.6x10°° 25%10¢
Z 1.944 2.015 2132 2.279
ki | LOx107% | 1.9x107* 15x10°% -
Q) ko | 10x107* | 1.6x 10 1.5%10°5 -
ke - L6x 10 15x10 ° 2.9%10°7
(4) (17} {10) (72}
k | LOx107* | L.7x107* 1.5x10" 2.9%10°
* ot A He| Bl 10 fem/ sl A 4t
*{ Jake) R AY A7
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Table 7. Results of test for various ¥, {Cu=Vari.)

e RAEA L0/ cm?)1e} $57 Fk(em/5)} peael
v, | 1877 | 2065 | 2203 2303 2377
k, | 24%10°% | 38%10 * | 68x10- | 24%10 * | 1.7x10 °
@ | k |12x107|30x107 | 59%10 ¢ | 24x10°0 | L3x10°7 <
K | 48x107¢ | LOX10 | 6.3% 104 | L7x10 ¢ | 1L0x10 5 %
{48) (43) (20} (18) (24)
k | 18x10°% | 3410 | 64x10- | 2.0x10°¢ | 1.5x10-
" 2147 2271 2390
ki 6.9x10* 4,3x107% —
® | k 5.0x10-* 42%10 5 - &
ky 4.1x10°¢ 42x107° L1x107%| A
(20) (24) (43}
k 6.0x101 4.2x107° 1L1x10 *
9 1.983 2065 2118 2164 | 2193
K 13%10 ? 35x10 | 24x10 | 30x10 [49x105 |
@ | K 3410 66x10 ¥ | 27x10 * | 38x10°* | 62x10 * | o
K 35%10 80x10-* | 7.9x10° | 56%10 * | 57x10 | 4
(6) (19) (23) (24) (19)
| K 35%10 ¢ 88x107 | 79%10 * | 5.6x 101 | 5.6%10 °
v, | 1836 1.944 2,065 2127 | 2203
k | 21x10 ¢ 6.0x 10 13x10 ¢ | 6.0X10 | 27x10°5
® | k | 16x107 83107 LIX10"* | 6.7%10°° | 22%10 i
Kk |69x10 ¢ 1210~ 23%10 * | 13x107* | 1.8x10°5 | )
(47) (8) (41) (125) (4)
N k | 18x10 1.2%10°7 23%10 ¢ | 13x 101 | 25105
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Table B. Hesults of test for specific gradation on Namguiig dam

MATERI- REM .|
AxEly B)19) Etmo
AL NO. N 2{¥Ag/cm?) 12} F5Aki{cm/8)} ARK
v, | 2065 2.233 2.263
K | 96x107 - -
g
UPP.GR | k. |85x10* - —
k |85x10 ¢ |50%x107 | 5.8x10~7 -
(4) (23) (85)
k |85x107* |50x10 | 66x107
Y. | 2065 0233 2.263 2.284
ki | 54x1077 | 33x10 ¢ | 4.0x10° -
o
MID.GR.| k. | 98x10* | 3.1x10~* | 35x10-° -
k | LOX107 | 30x1074 | 3.6x10°° | 35%10°° 2
(5) 21y (7 (23)
k | 1.0x10°% |3.1x107 | 38x10° | 3.0x10-°
v, | 2024 2233 2.291
ki | 90x107 | 14x10-* | 2.6x10 ¢
H
LOW.GR.| k. | 13%10°% | 1.7%107% | 2.4x10-* o
ko | 12x1072 | 1.4x10" | 49x10-4 4
(15) (10) (22)
k | 15%10°% | 1.7x107" | 49x10-
* kA x| 7o E4AP 10 %m/s oA Eotadt gt veld 35w 9lS.
* ( yare] Rl A1y 7 T)A| 2

34 AN B4
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Fig. 5 Relation of ¥4 to k& for various
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