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Fig. 2 Interface treatment renderings
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# 1 RPC-NC ERR®EITITE
Tab.1 RPC-NC orthogonal experimental design

20531 RPC 7K i L T Ak B 5 =X RPC J&H (mm) WA G
1 0.2 N Ll & 30 WA1-30
2 0.2 AT 50 WA2-50
3 0.2 ANT Yl 30 WA3-30
4 0.22 N LY 30 WB3-30
5 0. 22 AT 5% 30 WB2-30
6 0. 22 ALRE 50 WB1-50
7 0.24 N LIl & 30 WC1-30
8 0. 24 AT 5% 30 WC2-30
9 0. 24 NERIL 50 WC3-50

g s WRRE M ABLC MUK L 0.2, 0,22, 0. 245 1.2.3 435
AR S A 5 3 N LR N LR N LI 5 30,50 43 3R RPC MYJEEEE

#£2 C30REELHAH
Tab. 2 Mixture ratio of C30 concrete
AKPe(kg * m™) 7K (kg « m™) fif(kgsm™*) (kg s m™*) R 5% B (MPa)
407 175 1164 645 45. 26

# 3 RPCHAL
Tab. 3 Mixture ratio of RPC

ke K Kb ik ik el 7K 51 K WY HUEBRE

AR (kg/m*)  (kg/m®) (kg/m’) (kg/m®) (kg/m’) (kg/m?) (kg/m®) (kg/m?®) (MPa)
0.2 757.9 227.4 738.9 371.4 169.9 68 149.5 117.3 94. 11
0.22 751.9 225.6 733.1 368.5 168. 6 67.5 167.9 117.3 97.91
0. 24 746.1 223.8 727. 4 365. 6 167. 2 66.9 185.9 117.3 93. 67
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Tab. 4 Bearing capacity results of bending test

wepms ORI gy TR gy BIURR
(kN) (kN) (kN)
WAI1-30 22.163 WBI-50 28.195 WC1-30 21.926
WA2-50 23.048 WB2-30 23.99 WC2-30 31. 061
WA3-30 26.526 WB3-30 21.007 WC3-50 27.931

NC 25 il 214 12.05

*5 B MIRE T IR A RN 2E b

Tab.5 Gradation analysis of bending capacity test results

W5 KBS HE CA) SRR (B RPC & (O il A A (kND

1 0.2(AD) AN ThIE B 30mm(C;) 22.163
2 0.2(A) AT 5 (B, 50mm(C;y) 23.048
3 0.2(A) AT U (Bs) 30mm(Cs) 26.526
4 0.22(Ay) AN T (B 30mm(C,) 21.007
5 0.22(A) AT B 30mm(Cs) 23.99
6 0.22(Ay) AN ThIE (B 50mm(Cy) 28.195
7 0.24(A) ANTRIE B 30mm(Cs) 21.926
8 0.24(A) AT (B 30mm(C, ) 31. 061
9 0. 24(Ay) AN T8 (By) 50mm(Cy) 27.931
Ky 72.284 71.737 74. 231
K, 78. 099 73.192 72,442
K; 75. 095 80.918 79.174
ky 24,095 23.912 24, 744
k; 26. 033 24. 397 24,147
ky 25.155 26.973 26. 391
R 1.938 3. 061 2. 244
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RPC KB EE . Sy it — 25 43 B & B R 7K P X R 4801 B 52 ), DA 4% R 3R K R 8 AR A o DA 45 B 3R 7K1 AH iz
W AR I CR) WAL FR2 6 R 2 548 hr R B GniEl 5 Frox. IR 5 Al K I LR 0. 22 Bt 44 7K
B E R X GE 3 KB 0. 22 B RPC 4T H 58 3 55 e AR 6E I 5 4K 48 07 I 2 RS B2 0% 35 KT 3 K
Al Ah R B R 3 ) B K 3T RPC B, P4 30mm JB B RPC A& # 1 A 25 AR K, o] 3 LI ol A 45
50mm JE AR ) B K X W5 B RAMT G .
25 E TR 8 R RS FE (3 K RPC JEEFE Ml 4 K RPC /KB HE #7T 3% K RPC-NC & & i 17K
B B SRR GE R ) R R A — R R AR AT A i g b RPC K B EE AN 0. 22 3E A F] 0. 24 B} A& 2 )
BT REAG A ARt ™) e B L A T KRS 32 3k R B T 2 I 2 5 I I R A k. AR 90 45 310 1) B T
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Fig. 6 Transformed cross section of composite specimens Fig. 7 Section stress state at crack moment
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Tab. 6 Calculation 7, of composite beams . . o T
1.40 in
] M A ~
RIS FHEDEE ko), 135 ] RS
-
WA1-30 2.3 1. 04 130 .
1.254 L]
WA2-50 3. 62 1.18 ==
= 1.204
WA3-30 5.1 1.38 1]
WB1-50 2.22 1.02 1.10 4
WB2-30 3. 54 1.17 1571 W
1.00 2
WB373O 5. 5 l. 25 T T T T T T T T 1
20 25 30 35 40 45 50 55 60
WCI1-30 2.41 1.01 PP (mm)
WC2-30 3. 54 114 ‘ ‘ \
K8 Sa%y TEHSUAHE
WC3-50 5.43 1. 31

Fig. 8 Derived value and fitted value of 7,
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Tab. 7 Comparison of calculated value and test value of crack moment

RS R EEND M (kN » m) M, (kN + m) M, /M.
WAIL-30 22.163 1.13 1.11 1.02
WA2-50 23,048 1.12 1.15 0.97
WA3-30 26.526 1.32 1.33 0.99
WBI-50 28. 195 1.29 1. 41 0.92
WB2-30 23. 99 1.22 1.2 1.02
WB3-30 21. 007 1.04 1.05 0.99
WC1-30 21. 926 1.17 1.1 1.06
WC2-30 31. 061 1.55 1.55 1
WC3-50 27.931 1.38 1.4 0.98

R 2 B QDA R R TR S A M A2 RS ML R 7 s, #BHEIR
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4 T 28 e R S R e (B B AR AE O S =0, 994, bR 1fE2E 6, =0. 038, F R KL 0. =
0.038, WL, H 2. ADXADITHEEINESEAFRFNEEETHLN.

3 #ie

(1) RPC-NC & A R h 0 2T 4 B A 0 HE 3 ik 1R i 2B 3k 4 8 5 il 1 1 WG PR A 3R . AR 4T 2 e
H A IFERENE A B B 248 1. RPC 55 NC BIRh AR A 51 5K 25 58 2 (3 3E RPC-NC &4 ik
T 1 e A

(2) RPC-NC & & i 4 7& 8 )M LT C30 38 TR BE - A K0 B4, & & 0y i HE 8] T #E
P 7 81 7857 R A R4 FL ARG B L B2 T M RHRL R

(3) RPC /K JiZ kb | 5t 10 HLKS B K RPC JE X RPC-NC & A 1 & 3 1 X8 3% 0 . 5% i I
N B HLRS FE > RPC JE B >RPC KR . AR UK 50 75 B 5 JL i & hy 53t 16 Ak B Sy U] A Ak B - 35 3 0
WIE Ah=5.1~5.4mm) .RPC JEE 0. 5 545 .RPC /KK LM 0. 22,

() X F 455 B K AR Fr 1m0k B o ] 5 — B R A/ R 1 I A6 D0 Ak A B U ff o el . i
JE R R RPC KB H B 5 1o LRSS i 23 B IR RPC-NC & 4 i K 25 Mg .

5) RIMEFHEA IR ARSI A AL BSOS HEAERES KNS HEER YA RN
TR AR TR A AR R S G il 1 24 A AR .
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Factors Influencing Bearing Capacity of RPC-NC Composite Beam

JU Yan-zhong, SUN Qi-jian, WANG De-hong, BAI Jun-feng

(School of Civil Engineering and Architecture, Northeast Electric Power University, Jilin 132012, Jilin, China)

Abstract: Reactive Powder Concrete is widely used for its high strength, toughness and durability.
But the prefabricated RPC components are poor in integrity and seismic performance; full-scale use of
RPC will cause material waste and increase the cost of the project. The use of RPC-NC stacking
components can avoid these problems. In order to study the factors influencing the bearing capacity of
RPC-NC composite specimens, selected RPC water-binder ratio, interfacial roughness and thickness of
the RPC as the research factors. According to the orthogonal experiment designed nine groups of 27
RPC-NC composite beam specimens, four-point bending test was conducted and studied the effect of
various factors on the adhesive power by gradation analysis. Based on constitutive relation deduced the
calculation formula of cracking moment of composite specimen. The results showed that the RPC-NC
bearing capacity of composite specimens were significantly higher than C30 concrete bending
specimen, the bearing capacity improved 74. 33% to 157. 76%, and RPC showed good ability to
control crack. The interface roughness was the biggest factor influencing the bearing capacity, RPC
thickness followed, RPC water-binder ratio was the minimum. The interface with slotting treatment,
RPC thickness of 0.5 times of the beam height and RPC water-binder ratio of 0. 22 was the optimal
combination. The bending moment calculated from the formula was in good agreement with the
experimental value and could be used as the formula for calculating the cracking moment of the
composite specimen.

Keywords: RPC-NC composite specimen; interface roughness; bearing capacity; gradation analysis



