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In-sita experiment and results of compared test on RCC with thick placement lift for construction of
Maduashan Hydropower Station
LI Chun-min', LIU Shu-kun®, XIE Yan-hui’, Yukinori Tsukimoto®
(1. Beijin Hachua Rivers International Water Engineering Consulting Co. , Lid. , Betjing 100053, China; 2. China Institute of Water

Resources and Hydropower Research, Beijing 100038, Chine; 3. Guangdong No.2 Hydropower Engineering Burean
Co., Lid., Zengcheng 511340, Guangdong, China; 4. Sakai Heavy Industries, Ltd., Tokye, Japan)

Abstract: An in-sitn experiment on the RCC with thick placement lift for the construction of Madushan Hydropower Station on
Red River in Yurman Province is made, and moreover, the compared tesis on the different lifts of the thich placement are also
carried out for the actnal condition of the construction of Madushan Hydrepower Station on the basis of the experiment ever made
in the construction of the RCC with thick placement lift for Huanghuazhai Hydropower Station. During the construction and exper-
iment, SD451 vibratory roller with vertical vibration mechanism provided by Sakai Heavy Industries, Ltd in Japan, the nuclear
moisture density sauges developed by Soil and Rock Engineering Co. Ltd. , in Japan, i e. , the nuclear density gauge developed
by CPN in USA are adopted. In the experiment, the compared tests on the properties of the measuring instruments for the testing
of the RCC with thick placement lifts are emphatically conducted for the remedy of the defects from the measuring instruments for
the relevant tests during the construction of Huanghuazhai Hydropower Station, so as to select the simple and convenient measur-
ing instruments with higher performance-price ratic for the construction of the project concerned.

Key words; Madushan Hydropower Station; roller compacted concrete; compacted layer with thick placement lift; measuring in-

strument; rolling equipment
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2 E 99. 8 101.6{98.3 1.3 <] 5 100
45 99,3
F1 T 08.9 104.4|94.7 3.5 6 4 67
3¥ 1 50 2+8+2
2 + 97.3 99,5 1 94. 5 2.1 6 4 &7
KEIFEH (8) 30 98.2
Fi T 99,2 100,11 97.6 0.8 6 6 100
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a0 98.2
1 T 97.8 100. 6| 95. 1. 2.3 6 4 67
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WHESH2-8-2, WEBEAE4S cm B, EL
FEFHE MC - S - 24 T{H 99.3% , B RMWEH
98. 1% 5 MEESH 2 -10 -2, WTHEELE 45 em B,
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BEREE R || IR LR | [ESEIE/ % Rl A R
wpr | P g | (R WD | 85O A | WAD | RAG | 146 | Bk fs | By | Ty | W3 R3| /%
MG -4 30 A | 989|989 |985 990981 |98.2 (990|981 |986| 6 |6 |100.0
MC - 50 A [101.2[100.3 | 96.2 | 98.1 | 96.2 | 101.4 | 101.4 | 96.2 | 98.9 | & g 50,0
4 50 A 977 | 00 | 944 |97.5 9.6 |9.5]|9.5|044|97.1]35 g 40,0
24842 5
Fo 50 A 10,9992 | 98.6 | 98.8 |102.4 | 98.7 |102.4 | 98.6 [ 999 | 6 s 1100.0
50 A | 98.7 1979 {979 {100.8 | 99.8 | 101.2 |101.2 | 97.9 | 99.4 | 6 | 6 |100.0
B 75 A | 97.8 1949 ]951 |100.8| 954 |101.5(101.5| %49 | 97.6 | 6 | 3 |50.0
05 A 1950 | 93.0 (955 |99.5 922 {1000 100.0] 922 |959 | 6 | 2 |33
MC-4 30 B | 984|974 |97.2 1981|987 989|989 |97.2 981 |6 |6 |1000
\ MC -8 50 B | 985 |107.3 | 98.8  99.6 ! 100.1 [ 100.6 | 107.3 | 98.5 |100.8 | 6 | 6 1100.0
%ﬁﬁ Ec f -4 60 B | 97.9 | 110.0 99.7 110.0| 97.9 {102.5{ 3 | 3 |100.0
S2UEE | 2+410+2 | AHER 50 B 1994 970949 | 97.3 | 99.3 |100.6 |100.6 | 94.9 | 98.1 | 6 | 5 | 833
50 B | 95.5 99.8 | 97.5 | 97.7 | 99.1 | 90.8 [ 955 |99 | 5 | 4 |80 0
R 75 B | 97.3 97.0 | %4.9 [ 97.3 [ 98.2 [ 98.2 [ 949 |99 | 5 | 4 |80.0
95 B | 954 96.9 95.9 [ 95.1 | 96,9 {951 [958 | 4 | 0 | 0.0
MC -4 30 € [99.1 19837993 |100.0f98.8 | 99.5 [100.0| 983 | 9.2 | 6 | 6 |100.0
MC -5 50 C [ 96.0|989 |100.4]101.3|103.0 | 98.0 {103.0 | 96.0 | 996 | 6 | 5 | 833
~24 60 o 100. 0 98.6 [100.0 | 98.6 [ 99.3 [ 2 | 2 |100.0
2+12 42 | KIFEmE 50 C 94,3 [ 96,2 [ 99.2 | 99.3 | 100.9] 97.0 | 100.9 | 94.3 97.8 [ 4 06,7
50 C|96.9 991|980 100.6|99.0 [100.8|100.8 | 96.9 [ 99.1 i 6 | 5 {833
B 75 C 9859940954 |97.9 962|987 |99.4 9054|9771 6 | 4 |667
95 c | 956 94.6 | 96.6 | 94.6 | 98.0 | 98.0 | 94.6 [ 959 ! 5 | 1 |20.0
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JE B RE R K7 98. 0% ; FRIES%2 -10 -2,
WRIREETE 70 om B, JESZE S E 5648 B IIE
98.2% , AFMELIETE 97% , IRHHEE 75 em BIRIE
B, BIESE2 -8 -2 e Bk,
4.2.3 100 cm BB

PEIESH 2 -8 -2, WEBEEAE SO om BY, HESE
BV E KRR E WA 99.9% , 56 5 N
99.4% , MC -S -24 Hll{ 98.4% ; TRESH2-10 -
2, WRVRETE 50 cm B, FE SR HE 0 5 T )
{E98. 1% (54 em # 2 E&IHM, UTHHK2E") ~
101. 1% (27 cm B9 4 28K, UTHE4 R, &
{ERINING S 97. 8% (2 )2) ~99.4% (4 2) 5 IRIESHK
2-12-2, PRIREETE S0 om I, FRSERESEIEME AR
HKEWE97.8% (2 |2) ~100.3% (4 J2), AR
fH599.1% (2 2) ~99.6% (4 2); MC —S —24 3
1100.3% (4 )2); RIESH2 -8 -2, W HUREE
75 em B, JESIEEEHME, FERIWNE Y 97.6% ; MC
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PERRETETS em B, EEEEHE, RO RWE
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KEREWAEL 97.8% (2 )2) ~100.3% (4 Z), &
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B)o WHIEER 100 ecm MIEEIRE L, W AEE
50 em, 75 em, PRESH2 -8 -2 MK EER,

100 ZEBIESHEHT =42 -8-2, 2-10-2,
2-12-2 %, WRARFERTRE 95 cm %, ¥
HRE, HEEETEHE A 95.9% (2 J2) ~96.8% (4
J2), HRBH R 979% Bk,

USRS, HAEErERZ 45 mm B
HITARGTREREE b, sk, 280LITAH
95 em PRI, AT AR, SlEEEA .
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FEH, %/ DK ERRERAE T AR R HAE AR

#8 BSIRRREEBRLTESEEGESNERMEE

TR | RE (SRS + s s B % TR | e | A ik
o o . FRAR - g | Arna o
fingss /om ¥EEh + B /em Ay Bk B /% /Y
MC -4(8) 30 98.6 99.0 98. 1 0.4 6 6 100
50 98.9 161. 4 9.2 2.4 6 3 50
MG -24(8)
60 97.1 99, 5 94, 4 1.9 5 2 40
248 +2 KEHFE(3) 50 99, 9 102. 4 98.6 1.7 6 6 100
50 99. 4 1012 97,9 1.4 6 6 100
BAER(8) 75 97.6 101.5 94.9 3.0 6 3 50
95 95.9 100. 0 92.2 3.3 6 2 33
MC -4(10} 30 98. 1 98.9 97.2 0.7 6 6 100
50 - 100, 8 107. 3 98.5 3.3 6 6 160
MC -24(10)
60 102. 5 110.0 97.9 6.5 3 3 100
1 160 2+30 42 K HEIFRE(10) 50 98. 1 100.6 04,9 2.1 6 5 83
50 97,9 99. 8 95.5 1.7 5 4 80
IRE T (10) 75 96,9 8.2 94.9 L2 5 4 80
95 95. 8 96.9 95.1 0.8 4 0 0
MC -4(12) 30 99,2 100. 0 98.3 0,6 6 6 100
50 99, § 103.0 96. 0 2.5 5 5 83
MC -24(12)
60 99,3 100. 0 98.6 1.0 2 2 100
241242 FIFEM(12) 50 97.8 100.9 94,3 2.4 6 4 67
50 99, 1 100. & 95.9 1.5 6 5 83
AR (12) 75 97.7 99, 4 95,4 1.6 6 4 67
95 95,9 98.0 94.6 1.4 5 1 20
4.3 =Fpe g &R RBRIED T, BA 1 L R %R B R i

ERREII B A AR BT T 8

FEPUER 30 om I H, MC -4 B FKa 8RS
MC - S ~24 WE S EZ TRBEN., KRR mELE
RI B RE AN 420 ) 1 L= RI 95 B4y 7 o be
W, S5RFWE. FA—WE 3 FUSBRES MC -4 4
RN R A XAEREF

FEMER 50 om WP, MC - S -24 WEFEE
FREMN ., ARIREBSR RIBECRZER 1 A
3 RY B QU 7 0 Rl S5 FRM: B
A3 AR LA IE (BRI AN BRANERAX
PEARET
o TERIB TS em B, MC - S - 24 JUE YR
FR B (IR 60 em) AR 1 FL3N R 855 (U
57X EEBR (IR 70 em) , B BA R JE T B
53T

FEMER 100 e AR, RAERMER 1 K RIE
BESGHAT TR (IR 95 em) .

FT ARG SRR H . MC - S - 24 XUE 2
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RI S5 BEAUKEN 5O em J25E 4 He 0 25 -4 25 50 B e 12
Bk, MR 1 fL3K RIS U UG 75 ~ 100 em
ISR EIREE L, (NS, R AR A
RyE: MC-S-24 WUERERFHEEMN, T ATIE
B, WM, [NIRE 212 kg, BUEHR
AZBF SRR LI, WG s, Kl
FH B A R R, WA P 2 0 B i o o
BE, BECREW, AN RIERE, TE 15 ke
R 1 LN RIEEEAL, MRBR T e e B i 5
B, EEAEW, PLEEEATITARNEEN
B, WEFHAN A, NEETARY, BE
Bk, HE10 kg,

BRFE . SRR AR R, #
FE I P D TE R 5 T3 E0R .
4.4 FREBFENTE

(DIRETHREAERL, SEREREL
MBS, VO HAR LB TR R R i

(2) 3R R R R0 40 R B A, 1R

AFPREEA BA0E 2000 11 H



FEHLE ) DK SR RRE RS TSR RS IR i R

RO ENHBRENSHAKSER

SRR e | TR RMEE | Al T | A iR
b | emn | (BE, el ; : _ - st bt (L
G om WAEQCHELND | A | A | SE |4 ® | B A | MY | I | AR S ¢
MC -4 30 H |97.8 |98.0 |97.0 (985 1979 | 97.9 | 985 | 970|979 6 | 6 |100.0
MC S 50 H| oo |93 9.7 [100.1]101.7]99.2 [101.7] 983 |90.8 | 5 | 5 |100.0
-24 60 H | 0.0 [100.4]99.4 {103.1[100.8 | 99.4 |103.1 | 99.4 |100.6! 5 | 5 |100.0
2410 +2 | FIEE 50 H | 983999 |100.0|104.3 | 103.0 1 100.3 [ 104.3 | 98.3 1101 | 6 | 6 |100.0
50 H [98.5 |100.6 | 983 [100.4{99.4 | 99.3 | 100.6 | 98.3 [ 99.4 | 6 | & |ico.0
FAfmaL 75 H |[9.2 |93 |951 |9.1|97.0|9.2]|0983 951|965 612 |33
4 5P H 95 H {971 | 941 | 951|955 959 9331971 (933 ]95.2] 611 |167
100 em, 4
4 Y MC -4 30 1 | 98.7 | 989 log7 | 987 |99.8 983|998 983 |9so! &6 |6 1000
MC -5 50 I [99.8 996 99.4 1007|1007 |100.8 |101.7 [ 99.4 |100.3! 6 | 5 ]100.0
-4 60 I 100.9 | 101.4 | 98.7 {101.9 | 100.5 [ 101.9.| 98.7 | 100.7] 5 | 5 {1000
2412 +2 | KBV 50 I 1986|988 {101.1 | 97.6 | 103.8 | 102.0 | 103.8 | 97.6 | 100.3 | 6 | 6 |100.0
50 I |100.1|100.7|100.1 | 92.6 | 98.8 | 98.5 [100.7 | 98.5 | 906 | 6 | 6 {100.0
B 75 I |96.7 |98.9 959 | 964 |94.8 [98.8 |98.9 | 948 [96.9 | 6 | 2 |33.3
95 I | 964|989 949|981 {955 9710980 949 9686 |3 |00
#10 ENHBHBERYMSEENNEERNLR
TR | BE |[RERSGERE] L. Wl TR R % A N B %
- o Y - W | AR
Y | /em 3 + HRHE) /em Tty Bk FRN /% /%
MG -4(10) 30 97.9 98.5 97.0 0.5 6 6 100
50 99. 8 101.7 98.3 1.3 5 5 100
MC -24(10)
60 100. 6 103. 1 99.4 1.5 5 5 100
241042 FHIFEH(10) 50 101.1 104. 3 98.3 2.2 6 5 100
50 99, 4 100. 6 93.3 0.9 5 6 100
B (10) 75 96. 5 98.3 95, 1 1.1 6 2 33,33
95 95.2 97.1 93.3 1.3 6 1 16. 67
47 100
MC -4(12) 30 98.9 99,8 98.3 0.5 6 & 100
50 100. 3 101.7 99.4 0.9 6 6 100
MC -24(12)
60 100. 7 101.9 98.7 1.2 5 5 100
2412 42 KBRE(12) 50 100. 3 103.8 97.6 2.4 6 6 100
50 99.6 100.7 98.5 0.8 6 6 100
B (12) 75 96.9 98.9 94.8 1.6 6 2 33, 33
95 96. 8 98.9 94,9 15 6 3 50
BEL MR, HWKEE, ST

(3) BESRORERR 1728 °C, KIAB21 C,

BORRBURINTR I, SRS+ &,

(4) WAL FR AL B J W RIS, it

(5) B 5 B ALBUSHE, R 100 em EE
HTIRRIRE AR SRR, MR

AR BARS| BT AR R B A A R DB ok

B T.42 RCC B RIEET Z AR AR .

AFIKEREA $£4035 2000 ££11 8
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