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Dispersibility of Core Materials and Effective Filter for Them
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Synopsis :

Concentrated leakage could take place in impervious zone of fill dam because
of earthquake, hydraulic fracture, imperfection of construction work, dispersibil-
ity of core materials and so on. Recently a lot of studies about effective filters
against concentrated leakage through impervious zone have been made. We per-
formed pinhole tests to decide dispersibility of core materials. Furthermore, we
conducted dirty water tests to establish a appropriate filter criteria against con-
centrated leakage through core zone.

Keywords : fill dam, dispersibility, pinhole test, filter criteria, dirty water test.
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1 [00:00:00 | 60:01:07 [ 00:01:07 | 1023.4 | 1029.4] 10.518 15.35 10} o0.013] 0.018 6.45§ 0.007| 0.007 6.03
2 |00:00:07 | 00:01:3¢ | 00:00:27 | 1005.6 | 2035.0| 20.774 37.24 3] 0.052] 0.0630] 23.538 0.0271] 0.031] 29.31%
3100:01:34 | 00:02:02 | 00:00:23 | 102227} 3057.7 321y 35.53 331 0.083] 0.143} 50.93 0.023| 0.082| 53.45%
4100:02:02 | 00:02:37 [ 00:00:35 | 1023.0 | 4035.7| 471y 29.40 23] 0.033] 0.155] €970 0.023} 0.035]| 73.23\
5 |00:02:37 | 00:03:20 {00:00:43 | 1043.8 | 5135.5| s2za1y 24.39| 20| o.oxr| oz s8] o.oi7| o102] s7.ew
600:03:20 | 00:04:14 | 00:00:34 | 1029.5] s165.0] 62928 19.05 2] 00221 o0.25¢] 0.61y 0.09] o.m| 5569
7]00:04:14 | 00:05:25 [ 00:01:10 | 1033.5 | 7203.5) 73524 14.63 S| o.cis] o.2711 $5.474 0.04] 0.115| $9.14%
B8 100:05:25 | 00:07:05 | 00:01:40 | 1009.3] 8212.8| s3.824 10.09 4) 0.007] o0.213| 99.01§ 0.001] 0.116] 100.00%
9100:07:05 ] 00:03:52 { 00:02:47 | 1023.5| 9235.3] st2¢d 6.13 1] 0.002] 0.230} s9.65§ 0.000f o.116} 100.00%
10 | 00:03:52 | 00:13:04 {00:03:12| 55214 9783.4] 100.00 2.93 1] 0.001] c.231f 100.068 0.000{ 0.116] 100.00Y
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1 100:00:00 §00:01:05 | 00:01:05 { 1051.8] 1051.8 | 10.77% 15.94 4] 0.074| o0.074 7.56%¢ 0.036}] 0.035 6.41
12 [00:01:06 | 00:01:33 | 00:00:27 | 10325 | 2me.3| 2.3 3.24] 1] ozw| oar| 3al oaa| o1t zwm
13 100:01:33 | 09:02:06 | 00:00:33 | 1052.6 ] 3135.9] 3212 31.%0 Hl] 0.206) 0.512| S2.3iy 0.18] 0.275| 43.9
14 100:02:06 §00:02:47 [ 00:00:41 | 1043.3] 4180.2] 42 Slﬁ 25.45 10] o0.184} oess| 7106 o.110] 0.335] 63514
15 | 00:02:47 [ 00:03:33 | 00:00:51 | 1051.6 | sean.8| sussy 2n.62)  ws) o] osss| ss.2a] ooss| o.4r] seied
15 [00:03:33 | 00:04:44 J09:01:05 | 1018.0| 6249.8| ss.00d 15.42]  so| o.ow| ooz| szl oose| osz| saind
17 | 00:04:44 1 00:06:16 1 00:01:32 | 1001.4] 7251.2| 74.26% 10.83 21 0.037| 0.951] 98.16% 0.024] 0.551] 93.04%
18 | 00:05:16 | 00:08:44 | 00:02:23 | 1022.3| szma5| er7ed .04 | oos] oom| wexd o.000] 05| send
19 ]00:03:¢4 | 00:13:24 | 00:04:40 | 1010.3] 9238.8 | s5.19¢ 3.61 ] 0.002] 0.979{ 100.06N 0.002| 0.562] 100.00%
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21 00:00:00 | 00:01:10 [ 00:01:10 ] 1C57.1 ) 1057.1 11.0G% ' 15.24 165] 0.197] 0.197] - 7.21% 0.105) 0.105 4. 28%
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91 00:00:00 | 00:01:38 Joo:01:33 | 10123 | 10123 1023 w0.s3] - nl o.om| oom| zaisd o022 o.022] zes
92 100:01:33 [ 02:02:35 1 00:01:03 | 1017.5 2029.8 20.63¢ 16.15 10 0.018}1 0.033 S3.87% 0.014] 0.035 J7.11
93 100:02:35 ] 02:03:45 } 00:01:23 1 1013.8 30436 30.94% - 13.89 8 0.014| 0.652§ 4.3y 0.015] o0.051 52.55%
84 100:03:49  00:05:19 ] 00:01:30 | 1010.8} 4354.4 .28 1.3 4 0.007] 0.639] 84.55% 0.014 0.055 67.01%
95 100:05:19 1 00:07:30 U)I()?:li 1000.3 ) 5G34.7 51,38 1.64 3{ €.005) O0.054] 92155 0.011 0.076 78. 35
§5 | 00:07:30 | 00:12:¢3 | 00:€4:33 | 1053.3] s113.0 62. 14% 3.81 1 0.002) ©.¢35] 94.85¢ 0.011 0.0371 $9. 65y
§7100:12:03 §0D:19:21 | 00:07:13] 33.4] 7095.4 72 14% 2.21 1 0.0921 0.063] 57.344 0.003] 0.055 A9'l.9-ﬂ|
93 ]00:13:21 100:31:25 {00:12:04 | 1052.7 ] 8143.1 82 84y L45 1 0.0021 0.070| 100.00§ 0.002} 0.037 10‘(3.00‘-J
$3 100:31:25 | 00:43:05 1 02:17:41 | 104.5 ] 9153.6 9363y 0.83 ] 0.003{ 0©.070] 100.00N 0.000{ 0.037 | 100.00%
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41 | 00:00:00 | 00:01:23 J00:01:23 | 1050.7 | 10507 10.764 1271 2| ooot| oo0t] s o000s] ooos] 1as
12 | 0:01:23 | 00:02:07 | 09:00:41 | 933.5| 2:3.2| 20.908 2258 0] oo ooz} axeid o.o0] o.ois| 2050
43 00:02:07 §00:03:00 | 00:09:53 | 1055.2 | 3114.4 3L 20.12 9 0.017 0.033 60.33% 0.007| 0.022| 59.45%
44 | 09:03:00 | 00:04:00 | 00:01:00 | 1020.5 | maee| 4zisd 1.0 8| oou| oesz| sn1ed o.007| o0.0e0] 7838
45100:04:00 § 00:05:11 | 00:01:11 § -1010.6 | 5145.5| s2.504 14.23 4 0.007} 0.050] o4.44% 0.005] 0.034 9|.89§
45 | 00:05:11 § 00:06:39 ] 00:01:23 995.»4 61419 | 62.67% 11.32 2| oom} 0.053] 100.00¢ 0.003{ 0.037 lDJ.(XJ{
47| 00:05:39 | 00:08:33 f 00:01:54 | 1011.3] misaz| 1299 a8 of o.0m| ces3] 100.00¢ 0.000] 0.037| 100.00%
48 |00:03:33 {00:11:10 [ 00:02:37 | ss0.4| miszs| sa1ed 63 o} o.o| o.053) 100.00 0.0} o0.057] 10000
49 109:11:10 1 00:15:05 | 00:03:55 IOIZ._Z 9154.8 | 93.52Y - 4.31 o} 0.000] 0.063] 100. 0.000| 0.037] 100.00%
50 {00:15:05 | 00:19:21 | 00:04:15 | 635.3] 9300.1) 100.00§ - 2.48 0f 0.000] 0.063) 100.00§ 0.000] 0.037] 100.00%
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81 100:00:00 | 00:01:44 J00:01:44 | 1043.9f 10439 10.91% 10.04 10] oo018] o0.018] 45.03¢ o0.014] 0.014] 34.15%
82 | 00:01:44 | 00:04:44 | 00:03:00 | 1023.5| 20724 21.65§ 5.7 10] o013 0.035| 9.35% 0.04| 0.023] 63.25%
83| 00:04:44 | 00:19:35 | 00:14:51 | 975.4| 3043.8] 31.85¢ 1.10 2| 0.003] o.ci] 100.00y 0.003] 0.041{ 100.00%
84 100:19:35 ] 00:55:57 J00:35:22 F 935.6 | 4045.4] 4227%  0.45 0] 0.000] 0.040| 100.00N O0.000} 0.041} 100.00%
85 | 00:55:57 | 01:35:17 | 00:40:20 | 1052.9§ 5133.3] 53.63§ 0.45 o] o0} 0.0 00008 0.000] 0.041] 100.00%
85 [01:35:17 | 02:31:22 1 09:55:05 | 935.1) 6123.4| 635§ 0.30 o} o000| 0.000] 100.00¢ 0.000} 0.041) 100.
87 ]02:31:22 1 02:35:00 | 00:04:33 | 185.3 ] 6303.7| 65.92§ 0.67 0| 0.000f 0.040] 100.00Y 0.000] 0.041] 100.00¥
83 ]02:35:00 passcsssasassasssssy 1038.0] 74027 77.35\srseranse 0] 0.000] 0.040f 100.008 0.000}] 0.041 ] 109.00%
89 pessssssssrassssssssrasansessy 1035.2( B8457.9| B3.65Xssesrssss 0} 0.000] 0.040] 100.00% 0.000] 0.041| 100.00
G peessssess 17:00:00 pesssasasy 1032.3 ] 9570.2 loo.oo!ﬁcmmu 0| 0.000] O0.040| 100.00% 0.000] 0.041] 109.00%
B 9570.2 0.040 0.041
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1]00:00:00 { 00:01:03 | 00:01:03 | 1075.9| 1075.9] 11.07¢ 17.03 48] 0.091] 0.091 7.93% 0.052) 0.052 7. 45%
2 §00:01:03 | 00:01:25 | 00:00:22 | 1020.2| 2035.1] 21.56% 45.37 120| o0.215) 0.305] 25.71¥ 0.115] 0.167 ] 23.96%
3}00:01:25 | 00:01:50  00:00:25 | 1033.3] 3129.4| 3219% 4133 110§ 0.200| 0.505] 44.16% 0.113| 0.280| 40.1%%
4100:01:50§00:02:18 | 00:03:23] 98L.61 41110} 42.25% 35.05 100] o.173]| o061 59.2?% O.ill 0..391 55. 10%
5 | 00:02:18 § 00:02:53 | 00:00:35 | 1005.1§ su16.1§ 52.63¢ 23.72 91| o0.161| 0.810] 73.258 0.102§ 0.433} 70.73§ .
6 | 00:02:53 §00:03:35 | 60:00:43 ) 1003.4 | 6126.5] 63.00§ 23.45 71| o0.126| 0.955) 84.25¢ 0.084) 0.577| 82 7ex
7100:03:35 ] 00:04:33 | 00:00:57 ] 1020.7] 7145.2§ 73.50§ 17.91 52| 0.033| 1.060) 92.4 0.061 | 0.633] 91.54%
8100:04:33 00:05:5¢ | 00:01:21 | 1015.7 8160.9 | 83.95% 12.54 30| 0.054} 1L113] 97.0794 0.037] 0.675] 95.8i% -
9 ] 00:05:54 | 00:08:03 { 00:02:14 | 1018.7] 9179.6| S4.43¢ 7.60 15| o027) 1.140| 93.424 0.018] -0.693] 99.43¢
10 100:03:03 [ 00:10:40 | 00:02:32 ] S41.8| 9721.4| 100.00% 3.56 71 :0.007) 1.147] 100.008 0.004} - 0.697 | 100.60%"
it : 9721.4 1147 0.697
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11 00:00:00 | 09:00:55 | 00:00:55 | 1049.3§ 1049.31 10.85¢ 19.08 9| 0.165] 0.165 6.6 0.034] 0.054 S.47%
12 ] 00:00:55 | 00:01:17 { 00:00:22 | 1025.5 | 2074.8 ZI.(TH 45.61 221 0.393) 0.565)] 2267 0.237] 0.331 19.23]
13 100:01:17 [ 00:01:42 | 00:00:25 ] 9729 3047.7| 31.53¢ 33.92 245] 0.420] 0.985] 33.50% 0.237| 0.603] 35.41%
14 100:01:42 1 00:02:14 [ 00:00:32 ] 1027.1 | 2074.8] 42184 32.19 245 0.443 1.427| 57.26% 0.310| 0.918 53.47%
15 | 00:02:14 [00:02:53 {00:00:33 ] 1005.8] se30.6| 32.568 25.79 2221 0.333 L820] 73.034 0.255 L213] 70.65%
16 | 00:02:53 [00:03:43 1 00:00:50] 1031.8} 6112.4| 63.24¢ 20.64 1751 0.318 2133 85.78’1 0.251 1.464 85. 264
17 [ 00:03:43 | 00:04:50 } 00:01:07 993.7| 7105.1 73.52¢ 14.83 120 0.210§ 2.348| 4. 0.154 1.613 94.23y
18 | 00:04:50 1 00:06:33 1 00:01:48 | 1054.8| 8170.9] &4.54 9.85 581 0.103| 2.457] 93.56% 0.076 1.6341 63.66%
19100:05:32 1 00:09:42 100:03:04 | 993.21 9169.1| . 94.87¢ 5.43 18] 0.032] 2483| 9.8y 0.02t LTS |  59.83%
20 100:09:42 1 00:13:01 {00:03:19 ) 455.3§ 9565.4{ 100.00% 2.49 S§ 0.004 2.433] 100. 0.002 Lm loo.m
£F11 5555.4 2.4933 L7117
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21 100:00:00 | 00:01:07 | 00:01:07 § 105).2] 106).2 10.824 15.84 150 | 0.230 pessssses & 0.155}] 0.155 3.10Y
22 100:01:07 | 00:01:31 | 00:00:24 | 1008.6] 2069.8] 21.11¥ 42.03 (4] 0.734] 0.93 18. 20%
23 100:01:31 ] 00:01:59 | 00:00:23 976.0] 3045.8 3105 3485 prrsresse ssxssestssyy 0,892 1.801 36.05Y
24 100:01:59 | 00:02:35 | 00:00:35{ 939.2| 4035.0| 41158 27.48 ] (21 1LO44] 2845 55.95%
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