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Mix Proportions of Concrete for
Roller Compacted Concrete Dam Application
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Abstract

Roller-compacted concrete(RCC) dam have gained acceptance worldwide in a relatively short time due to
their low cost, which is derived in part from their rapid method of construction. And RCC has recently
emerged as an economically attractive material for dam construction, replacing the use of conventional
concrete and even challenging the economics of earthfill and rockfill embankment dams. There are existing
two major mix design methods, one used in USA and the other used in Japan. In this study, proper mix
proportions of concrete for RCC dam is obtained using method of compound their merit.

Keywords : Mix proportion, Roller compacted concrete Dam.

LM £

1950delel AAACcR 15 m ooz AAd
”‘4 38%7t 23YUE AFE AL THY
ZH(earth dam) 2 A& H(rockfill dam)# 2&
Ay do 407 19824 16.5% 7k 743}
Gt 2asE 293 vad 9 9 L A}

»  ATYEE AGARRA e

o AU iz

wok JRFRAFA FALATL

* Corresponding author. Tel.: +82-2-450-3750
Fax: +82-2-2201-0907
E-mail address: jpwon@konkuk.ac kr

gule AAFoldA Au) A &Y wRo]
I AFl g% F78IgY” 23z 2y
ojgo] ZFardty, FAF AFHL Ago] F7ls)
HA 2E FAAe] FASHE, AAA v
HABRAT A Aoz F T 9 AlF
A7t Z74890kY ARz 1920 o]

dg 2] 25E AHEd 19509 of o%

F 3719 W A g €7 93 3
3}49} FAARY YR Fyoz Fuzg?
of Z& J|7e E3YE PSS Annd <t
AolH 2 BAZ oplata gtk oz s
oA 2 ARE Dol AHAIRel
2 A G BA 2AE B AA

_4

op

o
!

o

riizrl

o2
P

ool L

R ) oi 22 -ln'-
r{m e 01- r.EL

53



ety o Ea9E9 AEHQ wig =349 8¢ A7

A AR B dTAEe] Z3EE 97 ANy
o] AHE Aen M2 G B £ 9le
NZE & 248 S a7l 19609l 2%
B 1970ddle] 23 RCC ¥ (Roller Compacted
Concrete Dam)& WA Azt

RCC & 34l AHE= 238 ERQ RCCE F
T2 ¥ lFoln g dEo] g A ylu)
golt}, wleky Ax4F, YT F Fuss) 3
o] BA do)M f{elstn, @ 22 Add o
9 AFA 34y Zrdx & FHE /AT A
ot ajge] BAS FHse 3 PHE 94 7
£ Z32E FYPIM ARHT Y WAZId
Es} go] g2t} 4§ o] 7|&Y AYEA
AAYE 24 8 £UT A ¥o] ALH
9 h$ AZE B&YTY ROCE 2UTAYY
42 Erkeste, oled Afe nujAge] A
28N 2 A 3L s 2gdcth
RCC @2 Al3Hhye) wdz 7] RCCY HiE
A i3t B A7 Y= dEFeR
A EE o 23 g Wys & 4 gl
th 0|29 ALE el FAEE o] 48 ¥
g 8 BH"W?HE ANt oy, &2 A5
= a3 5 x4 2 A 208 1
AlzE%gel 2A BP‘*’* AYE 3to] WigE FAst

2 Aok ujZeld A EE PEE vF 3
gojd Ay doz wgte] 7Bk ujdt ot
st Bo} JITE S0 wiFAA A FH§
s Polrk, o] W g A&stn A
AL 73 QAT AR EE AR EAoly
A% B4 wido] AoEE @3S Add. d&
R x| zRle) Fokek A 27AE ARt} W
Al AMEEE Ags 71F 2o B A
= g AgS B3 aigs g o] Wy
H%o] @X-l“;,_] zazlo]]/q_,] A]:’.A—I_L} z%_g./ﬂ
HojuA|gk F43 v Aoz s YT A
| 28 dzle 98s /T Jlen, 27 4
9% 718 HAE FAsH=d o] AAEE 7

\

_>: Ly

Nl

9‘-.&2[‘53‘4025

= rlo rlo o

—
o

o
o

Zol AolA 9A gol HE BE AR AR
279, BN B AT Fjeln A8
£ RCC B9l Wjg A% 98 4897 g
GREOMESELCIEE S EEL T S
A e AN, ol BE AR WS &
zofe @k

I. vfgt= 9 AR

1. Higt=A

B 7o ALEE RCC ¥ EX wjgt 242
Table 13 Zt} uig 272 RCC ¥ F2EY
240 714 dukRo g AM-E 2 Ut

Table 1 Target mixture property

o Gmax slump Ve Air
(MPa) (mm) (cm) (s)* (%)
11.77 80 0 20210 151

* Ve : Vibrating compaction value

2. AlHE

Wi} o] & TS ZHe P2EL 31dL §
A3 AL vis Fo3H vEA 15 2 X
E9C AHERUE 2% 4F AWESL HF
53 gl HZo] AAZCeR RCC @ F2E9
7t ol ALHT e AREE 23U F44¢
TEAT AHECEYY map B A7 el
A AAEE SAMY F49 TEUS ARMEE A
gdon 7 FAE g ZAFEE Table 2 I

Table 37 Zth

==

Table 2 Chemical compositions of cement
(Unit : %)

SiO2 | ALO3 | FexO3|CaOl MgO | NazO | K20 [ SO5 | lg. loss
2331 39 | 36 |624] 29 [ 011 (082119 1.0
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Table 3 Mineral component of cement

(Unit : %)
GsS C:S CsA CiAF CS+CA
42 37 6 12 48

3= M

> AL HdASF 80 me F& A7 A
$5300 FEAL % SA7F AHEA

6 F=20
= T8

Table. 4 Grade distribution of coarse aggregate

 Size of Percent (%)
Vo s sieve (mn)
ax, size
of aggregate (m 80 40 20
30 37 32 31

Table 5 Physical properties of fine and coarse aggre-

gate
Type of Coarse Fine

experiment aggregate | aggregate
Stability (%) 5.5 50
Specific gravity (SSD) 2.51 2.54
Rate of absorption (%) 0.87 098
Clay mass (%) 0.01 0.2
Rate of i
rae (%p)assmg 0.08mm 01 1
Rate of abrasion (%) 282 -
Unit weight (kg/nt) 1418 1618
Chloride (%} - 001
FM 74 292

—e—standard grade
—e-standard grade
——grade

Passing (%)

10 5 25 1.2 06 0.3 0.15

Size of sieve (mm)

Fig. 1 Grading curve of fine aggregate
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[— Analysis of mix properties
I

r Material test
i

r Water content test, $/a, air content |
1

’ Cement content |
}

r Calculation of the other content j

r Decision of mix proportion ‘]

Fig. 2 Mixt design method of US Army Corps of
Engineers?
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I Material test —]

I

I Water content test

Unit weight of mortar I

1 Water content vs Vc '
I S/a test I
l Water content vs
compressive strength
I Cement content test ]

I Decision of mix proporlion—l

Fig. 3 Mix design method of Japan
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I Material test

l

I

I Water content, S/a, air content “——| Using Table 6 of paper |

!

l Cement content

H Using Fig. 5 of paperT

-

Water content test

,‘_HiUnit weight of mortar l

!

[ S/a vs V¢

S/a test

l ——l Water content vs Vc—l

I

Water content vs

cement vs 1
compressive strength

Cement content test

I compressive strength

!

I Decision of mix proportion l

Fig. 4 Proposed mix design method in this study
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Table 6§ Water content, sand content for various nominal size aggregates

Nominal maximum size of aggregate

Contents 19.0mm 50mm 75mm
Average Range Average Range Average Range

Water content, kg/nf

a) Vebe € 30 s 150 133-181 122 107-140 107 85-128

b) Vebe > 30 s 134 110-154 119 104-125 100 97-112
Sand content, % of total

a) crushed aggregate 55 49-59 43 32-49 34 29-35

b) rounded aggregate 43 38-45 4] 35-45 31 27-34

7t o9 ¥ AEME A48 5B o9 NHEZFE 71$eE #

Table 6& "5 FHoeld WFHAE ANt of Wig AZFE AP o8 WE AH S 9
T 718 A8 o] BF T @eF ¥ IEA & 712 U9 Egasith
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HIS 97~112 kg/mo®, FIAHEE 29~35%
2 A7

d

l‘
I

u

hch

Lt Tl AllESt

Fig. 5& "= FHdolA AMEEE dioR @
TFHE AHY A W 2o oy AdERS
UehE gty 2 Ao Wiy 249
919 AY AHAET 120 kglere] Do) 100~
120 kg/m] AREZ?S] HAE AR}

E 70

E 60 Al 1-year
= 1

£ o -
=3 50-0ay
g 40 / =]

= w T 1A 26-day
@ —

2z L 41 L1

& 20 = 7-da,
g P LaSEmE .
a {—

E o

8 ) 100 200 300 400

Equivalent cement content (kg/m®)

Fig. 5 Equivalent cement content versus compressive
strength®
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ZFo] HAE AR ol dA AFE 14
G HS nasly] Y A¥ow A¥A
7} (Table 7) 85 keg/m FEQ] @9eko] Aite
Ak 7j&o] ARHYD A FAH] B =
o AlFAo] $2 deFe At 238E @
A dAFFRY O 5~15% X S AL
Z JrhH3 itk o]F FAZ B AFME 85
ke/m' BT} S7HA70 89~98 kg/mOE 23} x7]
2 FEE 2% itk Table 694 A48 1
A &Y FF 97~112 kg/m'y 2AY 23} 5
85 kg/m'e EF TFI WHHAR &Y FF AHE
A&

Table 7 Test result of unit water content

Unit water content| Unit water content | Premium apply
of mortar (ke/m) |of concrete (ke/ni) (kg/ i)

225 85 89-98
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Table 8 Water content versus Vc test result

Water content Ve (s)
(ke/m) 11 2| 3] 4|5 |Mean
80 313033 32| 31 32
90 21 25 231 20 | 22 22
100 212|123 2 20 21
110 5 (18411717 | 18 17
35
© .~
25
w 20
o s
=
10
5
0
70 80 0 100 110 120

Water content (kg/m°)

Fig. 6 Water content versus V¢
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g2 A% Ane] BEFRCE Fig. 69 YERAQL
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Table 9 Fine ageregate content(S/a) versus Ve test
result .

S/a Ve (s)

(%) 1 2 3 4 5 | Mean
25 36 39 38 36 35 37
30 27 27 29 28 28 28
35 19 21 22 21 22 21
40 19 17 15 15 17 17

ol \
30

25
20

20 25 30 35 40 45
Fine aggregate content (%)

Ve (s)

Fig. 7 Fine aggregate versus Vc
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Table 10 Cement content versus compressive strength

test result
Cernent Compressive strength (MPa)
content Batch 1 Batch 2

(/) 7 2 311123 e

90 | 9.87| 935) 951} 9.84| 937| 9.59| 9.59
100 {1144}11.36|11.07|11.32|11.13{11.16|11.25
110 1277|1223 |12.32|12.27|12.40|12.29| 12.38
120 [1549116.1111575|15.75|15.80 | 15,73 | 1577

Compressive strength ( MPa)

80 0 100 110 120 130
Cement content (kg/m®)

Fig. 8 Compressive strength versus cement content
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