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Study on Seismic Performance of RPC Shear Walls
with Hybrid Reinforcement
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Abstract:In order to create a reinforced concrete shear wall structure with good energy dissipation and re—
silience, a kind of ultra—high performance concrete RPC (Reactive Powder Concrete ) shear wall structure composed
of ordinary reinforcement and CFRP (Carbon Fiber Reinforced Polymers ) was presented. A nonlinear finite element
model using nonlinear finite element software DIANA was established to analyze the seismic performance of rein—
forced concrete shear walls. The applicability of the model was verified by the test results in this paper and other ref-
erences. Based on the constructed model, the seismic behavior of normal concrete and RPC shear walls with different

reinforcement types was analyzed. The results showed that, in terms of the analyzed situation, the ductility coefficient
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of reinforced RPC shear wall was increased by 42% when compared with that of reinforced concrete shear wall due to

the better ductility of RPC material. Compared with reinforced concrete shear wall ,the energy dissipation capacity of

RPC shear wall reinforced with CFRP bars for wall and ordinary reinforcement for side columns was increased by

51% ,the ductility coefficient was increased by 30% ,and the self—resetting capacity coefficient was increased by

25% . 1t is verified that the proposed hybrid reinforced RPC shear wall structure system has good comprehensive

seismic performance. The reinforcement ratio of CFRP longitudinal reinforcement in shear walls with mixed rein—

forcement should be between 0.5 and 1.0 of ordinary longitudinal reinforcement in side columns.

Key words:reactive powder concrete(RPC ) ;carbon fiber reinforced polymer (CFRP); shearwall; finite ele—

ment analysis; seismic performance
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Fig.10 Forward loading envelope curves for various

experimental axial compression ratios

x7 AEIXEHELLMER B S MRENTFEREREN
Tab.7 Self-reset capacity and energy dissipation capacity

for various experimental axial compression ratios

I R i [m] B SEPE HEAL

Hixt Hixt Hixt Hixt
R R B N7
A TRBT) e R R R
o /KN /(kN+m) n oy
0.1 433.0 1 82.0 1 3.8 1 0.79 1
02 4822 1.11 77.9 095 34 0.89 0.81 1.03

04 4885 1.13 17.1 021 23 06 084 1.06

0.6 4042 0.93 145. 018 21 047 096 121

3.3 REHEIN RN AR ELAR

R 1) B9 757 A5 SRR A BC AT RPC 39 5%
FIFERERE AN A E AL RE SIS man &l 11 fEk 8 B,
AT UL F T AT AR B0 A R LR 0.1, SR 1 4K
LA RN 1.88%48 KF) 5.77%H}, 8T Sy mE Rt
AN R IR, (1545 R 2 RE 1 FIAERERE
FIbtZ 3K, FEVE R BR8N , 3558 A A e
+ B F1 5% AR LA I, {H B TR A CFRP
AL ERCEIFRREZ BN, (15 H EARE T R AL
W/NT 24%. G, PR UER A T 5 145 2544 H
FWIEER AWKERETT, WA R ) KA 5 4
f) CFRP 2\ fif5 [ 77754 BRI LE a1 5k BT 0 A A
PSR TOUTI T, WA PS8 KA B A RN
I I Y CFRP AARCA Y 2 15
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Fig.11 Forward loading envelope curves for various

vertical reinforcement ratios of embedded column
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Tab.8 Self-reset capacity and energy dissipation
capacity for various vertical reinforcement

ratios of embedded column

WA BOR  WRRE i AL
% % % %
wmne B T e Tz T ti{;

o T
1.88 4428 1.0 67.3 1.00 3.6 1.00 0.86 1.00

2.95 4873 1.1 106.0 1.57 34 094 079 092
424 5385 1.2 168.7 25 33 092 071 0283

5.77 602.3 1.4 2370 352 29 081 065 0.76

3.4 1EBZ\[E CFRP fHELATE
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Fig.12 Forward loading envelope curves for various

CFRP ratios of wall panel
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Tab.9 Self-reset capacity and energy dissipation

capacity for various CFRP ratios of wall panel

WO WR . WEINE . AER

X X X X
crre W & T e T g T ey T
iR /% kN (kN+m

“ oy

LLAH o e bl LLAH
1.26 4246 1.00 1182 1.00 34 1.00 0.78 1.00
1.96 436.0 1.03 1135 096 32 094 0.8 1.03
2.83 440.7 1.04 90.6 0.77 3.1 091 0.83 1.06

3.85 449.1 1.06 862 0.73 3.0 0.88 0.87 1.12

18 27% , FE 1 R BHAR 12% , 22 AL RE 1 RV
K 12%. BSRIGHNRS G CFRP #FC A28 A — o FL
AT R H R AALRE ST BTN L, Hogs
AR BT 5% O RERERE 1) ANAEPETERE. R, B
CFRP B2 AR S, S A iS50 T
DU F , AN A I A P30 9 73 1) B A7 .

4 & &

XF 4 FOR[RIZRIU ST S P TR e RE AT T 4E
G3HT. FETF T RS B LU R 458

1)K RPC fiE & 35 42 &5 57 J1 55 i BR 7 28 )
HIFERERE ST, WA/ M A S0 T = L AH )
Beir =0, RPC 55 f15% RPC-S A& %k 1 FIAERERE
J153 ) bt TR E 1 5 385 NC-S 4 T 25%Fil
90%.

2 ) A PR A 1) 5 9 A9 45 P P 0 o
CFRP i iR AL RPC BT JIES 30 TRERERE 1 5
AP PE. 58 m AN TR 1 B TR AH EL B R
CFRP ffj . IEAE 2 ) Pc 538 4 A3 09T A LAl RPC
B S FERERE IR T 51%, MEMEREURE T
30%, A BN eI REEE R T 25%. Bk T iR A
BCff RPC 59 Iy a5 h A R RAF4R Gk be.

3 ) A PR ] L 0 0 7 3 PR P A ) T
CFRP ffi 75 & BC 7 57 J1 5% , 85 5 CFRP L 17) £
A517 F9 TEC A7 23 kg B A P 9 1) A 3 A A R Y
0.5~1.0 f%.
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