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Table 1 - Companson between RCD and the other types of concrete (internal zone)
Conventional dam High paste RCC
concrete in ELCM*® RODcanoel RCC concrete in Kinta dam**
Property of concrete | dry lean concrete | extremely dry lean | High paste concrete | High paste concrete
Unit content kg/m® | W=105~115kg/m’ W=B0~105kg/m" W=100~150kg/m" W=150kg/m"
W: water, C: cement C=130~160kg/m’ C=110~130kg/m* C=150~300kg/ m" C=200kg/m’
FIC+F: fly ash ratio 20~-40% 20~40% =50% 50%
Max size of aggregate 80~150mm 80-150mm Mastly 40-65mm B3Imm
s/a :sandfaggregate 25~30% 28~34% Higher than RCD 41%
Consistency test | Slump value: 2~4cm | VT value:10~25sec | VB value: 10~17sec | VB value: 12~1Tsec
Air content ratio 3~4 +1% 1.5%£1% lower than RCD 0%
Compaction machinery| Immersion vibrators | Vibratory rollers | Vibratory rollers Vibratory rollers
Thickness of a lift 1.0m/1.5m 0.75m/1.0m 0.3m~0.4m 0.3m (slope layer)
Tt s Ry Block formed by Cut by 15m span |Cut by 15~60m span| Cut by 20m span
15m span using joint cutter using joint cutter using joint cutter
i Green cut +cleaning [Green cut + cleaning Mothing to do Mothing to do
Lift Jointtreatment | 1 ortar spreading | + mortar spreading | until setting start | in 5hr after placing
External concrete conventional dam conventional dam | High paste concrete | High paste concrete
zong concrete concrete or PVYC sheet {grout enriched RCC)

2.

*ELCM: Extended Layer Construction Method, ELCM is mare popular o middle or small scale dams than RCD in Japan.
**Kinta dam is constructed in Perak state, Malaysia. ( H: %2m, L: 780m, dam vol: 980,000m", RCC term: 1.2003~6.2006)
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Table 2 - List of RCD dams in Japan (Mainly describad on concretes, Numbers are allotted by RCD works starts)

area| Termof | Dam | Dam One Iift_| G,.., | RCD Unit content; kaim® |s/a [Trans-
Damname | « | RCD |height vulu?e Lay{ Lift | mm Wale C+F [Fic+ S el DoMta-
placing | ‘m ‘m ers| em | ™ e e = A L 0 B )

M
o

Simajigawa 1978-80 | 89.0 | 317.000 70 80) 105| 120 230|752 |34 | CC

Ohkawa® 1979-80 | 75.0 | 900,000 50) 80| 102( 120 20| 686 |32 | DT

1980 74.9 | 202,000 70| 80 95| 120 | 30| 689 (32| DT
19683-86 |100.0 | 1,150,000 100] 150 95| 130 30| 657|130 IC

Shinnakano®
Tamagawa

1985-87 | 9.0 | 218.700 50| 80 103) 120| 20(735(33| IC
1985-88 | 54.5 | 315333 0] 80] 102| 120 20( 673 (31| DT

Siromizugawa

1
2
3
4
5 Mano
[
T
8

Asahiogawa 1986-88 | 840 | 361,000 50) 8O 941 120 20| 71132 | DT
Asari 1987-90 | 73.9 | 514.006 50) 80 103 120 20| 659 |30( DT

9| Sakaigawa 1987-91 1150 | 713,000 75| 150 ) 103 [ 120 | 30| 707 |32]| IC
10 Pirika 1986-89 | 40.0 | 870.000 75 B0 90 ) 120 30| 661|30] DT

11| Dodairagawa 1988-90 | 70.0 | 374,630 50) 80) 102| 120( 20| 72530 IC

750150 | 95| 120 | 35| 608 (27 | DT
50| &D| 103| 120 20| 729(32| IC

12 Munome
13 Kamurg

19848 72.0 | 303.000
1966-90 | 60.6 | 306,600

14| Hattabara 1989-92 | 849 | 500,000 75| 150 90( 120| 30| 617|28| DT

15|  Ryumon 19590-92 | 99.5 (1,074,000 100 150 83 130 30 (621 |28| DT
16| Sabigawa 1990-91 |104.0 | 590,000 75| 150 95) 130 | 30| 665 [(30| TC
17| Mivatoko 1990-93 | 48.0 | 286852 50| B0 98| 120 20| 673 30| DT
18| Kodama 1991-93 |102.0 | 571.890 75| 80) 102 | 130 | 30| e68(30| IC

13 | Satsunaigawa 1991-95 |114.0 | 761,780 75 ] 150 83| 120 | 35| 641 |28 [DTITC

20| Tsugawa 1991-93 | 76.0 | 343.000 75| 80 100 | 120( 20( 692 | 30 |DT/BC

21| Miyagase 1991-94 |156.0 | 2,060,000 75 150 95) 130 | 30| 652)30) IC
22 Chiya 1992-95 | 97.5 | 637.000 75| 80] 103) 130 ) 30| 724 |33 | CC
23 | Ohmatsugawa 1992-95 | 65.0 | 294,000 75| 80| 105| 130 | 30|659)30| DT
24 Hinata 1992-94 | 565 | 231560 75) 80| 100| 120 30| 727 |32 | DT
25| Urayama 1992-95 |156.0 |1.750.000 75| 150 85) 130 | 30| 679|30| BC
26| Takisato 199397 | 50.0 | 455000 f5] 80 B8 | 120 | 30| 734 132 | BC
27|  Yoshida 1993-95 | 745 | 304437 75] 80 95] 120 30| 656 30| IC
28| Shiokawa 1993-95 | 79.0 [ 388,600 75) 80| 100 120 20| 711 (32| DT
29| Shimagawa 1994-96 | 89.5 | 494300 75) 80 100 120 20| 732 |32| DT
20| Gassan 1994-98 1123.0 [1,160,000 100{ 150 87 130 | 30| 664 |30| BC
31 Hiyoshi 1994-96 | 67.4 | 674300 100| 80 83 120 30| 100 |30 | DT

22| Tomisato 1995-97 |106.0 | 507.619 100] 80| 90| 120| 30| 746 (30| CC

33| Hayachine 1995-98 | 735 | 334602 75] 80 97 120 30| 715132 | DT

34 | Kazunogawa 1995-97 |105.2 | 622,000 100) 120 90| 120 | 30(632|28| TC

35| Origawa 1996-00 |114.0 | 742,069 75 ] 150 93] 130 | 30| 635)129| CC

36| Chubetsu 1997-01 | 86.0 |1.007.000 100] 150 | 76| 120 | 30| 632)|28| DT

37 | Shinmiyagawa 1997-00 | 69.0 | 430,000 75] 80 95 130 | 30| 710 )32| DT

1998-99 | 950 | 468500 75| 80)] 97| 120 30[703|31| DT

38 | Kubusugawa

39| Chnagami 1996-00 | 71.5 | 362.000 75) 80 103 | 120 30| 710 |32] CC
40 Ueno 1998-01 |120.0 | 720,000 100} 150 89 110 | 30 (658 |23 | TC
41 Kutani 2000-02 | 75.6 | 359.449 75| €0] 105 120 30| 67530 | DT
42 | Fukuchiyama 1999-01 | 645 202,000 75] 80 90 120 30| 764 | 32| DT
43| Koyama 2000-02 | 65.0 | 531,000 75) 80| 100 120 | 30| 662 |30| DT
#4| Takizawa 2001-05 1140.0 |1.616,808 100] 150 85] 120 [30/40| 708 [32 | CC
45 Nagai 2002-07 1125.5 (1,200,000 100 BO| 100 130) 30| 662 (30| TC
6 Kido 2003-05 ] 935 501.150 100] 150 103 | 120 30| 63028 | CC
47 Teppu 200508 | 784 | 520,269 75] 80 86| 120 | 30( 729|132 | DT
46| Kasegawa 2007-09 | 97.0 [ 965.000 100 80 99 ) 120 | 30| 644 (29[ DT
49 Ohara 2008.9- | 90.0 | 573,000 100] 80 92| 120 30) 631 |28 | TC

= [l D | = (B2 | P | | 0D e | o | o [ e s | 1 | L | 2[00 | O P i | a0 D0 | = [ L | I | | =l | o | | [ | o | 00 d [ | O [ | = | o | e B o | | o | e | =
o (e | a0 (B | e | ] G (| o | i [ e | D | e f a0 [ e | i | Cad f L | Cad | f Lk | i L f [ L | G | o f o | | o [ | | e | [ a0 | o f e [0 |

50 | Yubari-shuparo 20095 1110.6 | 940000 100] 60| B85( 130| 30| 668)30| DT

* RCD concrete was placed in the basement of dam. **Area is shown in Figure 3.
*Gmax. max size of aggregate, ***"C+F; Cemetn+Fiyash, *****s/a: ratio of sand to aggregate
OT: dump truck, IC: incline, CC: cable crane, TC; tower crane, BC: belt conveyor
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4.4 RCD Z=2]EC] Higt A7

RCD A& A2 RCD 22 EQ wjtad Aol #-dv}. RCD Z2E9] 7] 284
2o A= e ok 2

1) &9 AER

9 AMEFS B2 3 workability, 4= 2 ThE 5AS U HAA 2E AES
AAE7] sl 7bedt HAsk vk e F¢ RCD ZAES] @9 AHERS
110~130 kg/m’©] T}

2) 99 T
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Figure 11- Cross section of precast form
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