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Experimental study on RPC mix ratio optimization

XU Jinchao, XUE Wen, ZHOU Wenjian, LU Kai
(School of Civil Engineering and Architecture, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: RPC (reactive powder concrete) as a new type of cement matrix composite material
with ultra-high strength and high durability, boasts a widespread application prospect. In order
to study the effects of raw material selection, curing system and curing age on the mechanical
properties of RPC cube, cross-control tests were conducted for these three influencing factors.
The experimental results show that the quartz sand with particle size of about 2 mm is more
conducive to RPC compaction; the cement with low C;A (tricalcium aluminate) content is
beneficial to improve the compressive and bending strength of concrete; when the fiber volume

content of PVACQ. e. white flocculant polyvinyl alcohol fiber) with 12 pm in diameter and 4 mm
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in length being 1%, the basic mechanical properties of RPC could be effectively improved; the
hot-water curing of 80 ‘C can enhance the activity of fly ash in concrete, improve the hydration
degree at the early stage, and facilitate the rapid growth of RPC compressive and bending
strength within 3 d age; RPC strength is positively correlated with curing age. The results of
this study provide a certain reference value for the follow-up research and RPC optimization.
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Table 1 RPC curing mode

RPC {40 B BRI, I RAE 3 d $iuk  #4porsl wthiE/C  JHEBEE/(C - h ) mZKEE/C
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Table 2 Mix ratio design of cube compression test block
KW/ (kg +m ) D/ (kgem ) T2 B/ (kg m )
= & PVARRBL o Raq R¥4T R3d+
425 525 3211 384 5% 7;;)% BEK TR WUKHE Ak /% C7d  Cl4d
A 733.3 X X 1141.7 50 183.3 93.3 110 3.3 80 X N X X X
B 733.3 X X 1141.7 50 183.3 93.3 110 3.3 80 1 N X X X
C 733.3 X X 1 141.7 50 183.3 93.3 110 3.3 80 2.5 N X X X
D 733.3 X X 1 141.7 50 183.3 93.3 110 3.3 80 4.5 N X X X
E 733.3 X X 1141.7 50 183.3 93.3 110 3.3 80 1 X N X X
F 733.3 X X 1141.7 50 183.3 93.3 110 3.3 80 1 X N N X
G 733.3 X X 1141.7 50 183.3 93.3 110 3.3 80 1 X Ni X N
H 733.3 X 1016.7 70 33.3 183.3 93.3 110 3.3 80 1 X N X X
1 X 733.3 1016.7 70 33.3 183.3 93.3 110 3.3 80 1 X < X X
] X 733.3 1016.7 70 33.3 183.3 93.3 110 3.3 80 1 N X X X
K X 733.3 X 1 141.7 50 183.3 93.3 110 3.3 80 1 X N X X
L X 733.3 X 1141.7 50 183.3 93.3 110 3.3 80 1 X N N X
M X 733.3 X 1141.7 50 183.3 93.3 110 3.3 80 1 X < X N

FER2d FORBOKFRY 2 dsR3d RIARPUKFRY 3 3 R3dH-C7d R PUKFRY 2 d HHIRFES 7 d;R3d+Cldd KR Pk
FEP 2 dEERFY 14 s/ RBRA s XFRT. £3FL4AF,
®3 iR & et
Table 3 Mix ratio design of bending test block

H IR A B (kg « m®)

KB/ (kg »m ) {3/ (kg m ) PVA I&

g ] ‘ ] B . R3d R3d+ Rf%d+
425 525 3 5% ; K AT WK PEEIK 0 C7d  Cl4d
KR b/ %
P 716.0 X 1106.5 52.0 179 91.0 104.3 3.9  78.1 1 J J X
Q 716.0 X 1106.5 52.0 179 91.0 104.3 3.9  78.1 1 N X J
R X 716.0 1106.5 52.0 179 91.0 104.3 3.9  78.1 1 J J X
S X 716.0 1106.5 52.0 179 91.0 104.3 3.9  78.1 1 N X J
x4 RAARFYE R K RPC WA i
Table 4 RPC mix ratio design with different fine aggregate
e K/ (kg + m™*) HH/ (kg e m™®) *U(Hkgéﬂ.ﬁiﬁ?r/ P;;A i R2d R3d
425 HA4IOKIE  3EW S5E W 3E@[ REK A¥l wokml HEak H/%
N  916.6 X X X 1.54 X 93.3 110 3.3 80 X J X
H 733.3 183.3 X 70 33.3 1016.7  93.3 110 3.3 80 1 X J
A 733.3 183.3 1141.7 50 X X 93.3 110 3.3 80 X J X
P 916.6 X 1141.7 50 X X 93.3 110 3.3 80 X J X
B 733.3 183.3 1141.7 50 X X 93.3 110 3.3 80 1 X
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