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Evaluation of the Compaction Characteristics of CFRD Construction Materials
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A prototype of a Concrete-Faced Rock-fill Dam (CFRD) was constructed to evaluate the behavior of the materials
in each zone within the dam. The tested materials, selected based on their grain size distribution, were used in con-
structing the prototype dam with layers of variable thickness, settlement ratio, and water content. We investigated the
suitability of various values of hydraulic conductivity, water content, dry unit weight, and settlement ratio for zones
within the dam. The test results revealed the relationships between the number of passes and the dry unit weight,
between the dry unit weight and the settlement ratio, and between the settlement ratio and the number of passes. This
paper focuses on the relationship between hydraulic conductivity and the number of passes. The results of the
present analysis could be used to establish reasonable compaction standards for materials used in dam construction.
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Fig. 1. Sectional view of the Concrete-Faced Rock-fill Dam (CFRD).
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Fig. 2. Photograph of the compaction test.

Table 1. Mock-up test conditions.
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Table 2. Mock-up test materials,

Zone Material Constitution Mixing ratio
Zone 1 '
(Weathered goriu;shed stone + Sand + Weathered 50:40: 10
soil add.)
Zone 1 Crushed stone + Sand 50:50
Zone 2 Crushed stone + Sand 95:5
Zone 3 Crushed stone by blasting 1060
Zone 4 Crushed stone by blasting in spill- 100
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Table 3. Test results regarding grain size distribution.

Zone-1,
Sieve Weathered Zone-1 Zone-2 Zone-3 Zone-4
sizes or soil add. (percent (percent (percent (percent
135 0 (percent finer by finer by finer by finer by
© finer by weight, Y%o)weight, Yo)pwveight, Yo)weight, %)
weight, %)
800 mm 100
600 mm 100
500 mm 90-100
300 mm 60-100
150 mm 100 59-100
75mm 100 100 70-98 25-80
40mm 7095 7095 4585 20-70

1I9mm 49-80 4980 2565 65-85 10-60
No. 4 30-55  30-55 0-35 45-70 0-30
No. 30 12-30  12-30 0-6 30-60
No. 200 2-12 2-12 10-45 0-10
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Table 4. Comparison of various compaction devices used
in the mock-up test.

Drum Drum Drum Vibration
Condition Weight Dia. Length Centrifugal (rpm)
(kN) (m) (m) force (kN) P

Specification 100 15 2.5 265 1,100-1,500
Mock-up test 155 1.56 213 175-258 1,620-1,920

Frequency
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Fig. 3. Relationship between dry unit weight and the number of passes.
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the settlement ratio.

&) Zoiel vigsle AoE \4&*;}1 Zone ZXAE.)
A)7o] 7} 5 Flohgo] 7eke AR Vet

Zone 1 A5t Dog AATELE v,=24KkNm’ &
TE7] Y] FeleE 2Aag oF 9.7%01 AT oo}
Fe= Zog eSS 4 4 Utk Zone 2 AlES HQF)
DAYE v= 210 kKNmYe =438 157 A b
ZE9EF) o] ghe Fskgol oF 10%01d BAE

735l PR sl AOE veRp, ol Hahe %k
2 glEap) qawb FAFA S0em FE 60em®] 3
i Ak 63 olato] WA} Zone 4 XHEA

493 UR‘:!%’E 7= 193 KN/ (g =40°S 9] $3 3
2AZHFTH) o] e HskEo] o 67%eld W
A 7o oA He AoE vehr, FAFAE
80 cm, ThY AYF = 63 ofde] ok AoE e
vt} Fig 40llM guddssl Aekg ek 433
?1-‘-?"*“'7%"}031 ofsp VM Data®}e] A& Ve

£ R? ol Zone 101 ¢ R*=0.93, Zone 29 7%
R*=083, Zone 42] 7% R2~07?§_ Agdo] vl e
RAog Jebgr) w2k dubdel CFRDY HXA15=
9] U QJwr)Ee AMSIER 7} ZonedlA] ZAx2T
Aswt Aelee] AR Fig 49 212 F88 F 9ug
Roz Faet) NSl e AxTFH
Aztsel HEE Zone 1, Zone 2 21X Zone 49 TSt
o TAFAEE Table 5, 6, 701 VERIIE

Table 5. Relationship between dry unit weight and the
settlement ratio for Zone 1.

Layer 30 cm 40 cm 50 cm

thickness Pry unit Seftle- Dry unit Settle- Dry unit Settle-
Number eight ment weight ment wexght ment

of passes (IN/m’) ratio{%) (KN/m®) ratio(%) (N/m’) ratio(%)
4 218 75 215 68 212 6l
6 29 118 226 102 224 89
8 233 137 232 118 230 106

Table 6. Relationship between the dry unit weight and the
settlement ratio for Zone 2.

Layer 50 cm 60 cm 70 cm

thickness Dry ynit Settle- Dry unit Settle- Dry unit Settle-
Number weight ment weight ment weight ment
of passes (kN/m’) ratio(%) (N/m’) ratio(%) (KNAD®) ratio(%)

4 209 102 207 89 203 7.7
6 216 127 213 105 208 92
8 219 145 217 112 213 9.7
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Table 7. Relationship between dry unit weight and the
settlement ratio for Zone 4.

Layer 80 cm 100 cm
thickness : -
Numb: Dry. unit Settlement Dry' unit Settlement
e weight .o weight (%
of passes  (kN/m’) ratio(%) (KN/m®) ratio(%o)
4 19.1 6.2 189 4.5
6 194 7.6 192 5.5
8 19.6 9.9 194 7.1
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