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Fig. 1 Plane stress element of reinforced RPC
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Fig. 2 Compatible equation (cracking unit)
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Fig. 3 Average stress of RPC element (after cracking)
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Fig. 4 Constitutive relation of RPC

QRPC 32 H W 7 W AR ¢ ZR . 35 3 TR & 1 4 R
TE 32 BP0 4k )i 77 3 [R1VE FH s, AR BR e Hs 5
B Lo 82— 2 e W 77 B 1 AR BIR e e e R A Y ER 4
B AL % . RPC WAFEZ 4. BT E &
N 71 R [ RPC BRIT A2 b FERL i — 4k W 77 1) 3 [
PERT SR oo 0y 32 R 0 ) AN S 3 e AR A ¢,
HFH W AWARK KGR, H % & RPC HEH K
RG] SRk [ 20 ) AN AF e iR B % R
ARG RER R ACE: N 4(b) s A0y

€ €5\ 2
femten[2( )= (0) ] 0O
fjfrf“:o.s—o.lszxel/sggl‘o an

K foma MEIEJE ) RPC i BR BT E 358 B (% &
TEAERD v e i RPC BA Sl % 5 o 28 W {HE , /7
S RPC BUilAf BR 0 6 o B2, 1F A LR RPC 3k
BB BR P 9R B CED [0 = fooma) B 38 B 45 0, )
i 26 BB TG40

1.3 RArElind w5 b

(1) N g - iy (4 8% 2 1))

B 5o SR SR d, S R G
MM . d,=h,—a.=h—a.—alsal.a. 57
J R HH R AN GRS L R
TR 55 B s b SN DRI A AR B 5 s SRy A A (R EEL 22

foA o= (fusin®0— f,cos’Dbs (19)
L (10).(18) ., (19) A 15
A

N

V= fubd,cot 0+ f,"2d cot 6  (20)

24 RPC ik I BR BT P58 BE Cfo = £ LA 5 7 s
MR Cfo= o) B, 3200 B R B AE 4l 05 F /0 7k 2% )
Feak . A AT SR R AR AU BT VR R P a2 59 1
Ko N, B FRIER N
N, =bd,( focos’0— fasin®0) =Vcot 0— f.bd,
2D

/‘BV cos 6

Sl S| Rl
&

—b—]
() B SH

—s—]
(o) il 1) H1
B 5 iR

Fig.5 Stress of beams under pure shear
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Tab.1 Mix proportion of RPC

'ix om/ (kg *+ m™?) iy om/ (kg * m™?)

K 948 L —
A 853 Ny 96

TiE K 332 K 15
FaES i} 189 K 237
TERRY 332 — —

%k 2 RPCH ¥t
Tab. 2 Mechanical properties of RPC

oi/%  fa/MPa  f./MPa fi/MPa f/MPa E./MPa
2 127.1 117. 20 24.1 9.2 4. 1X10*
3 131.1 101. 23 23.9 9.2 4.2X10"

£33 WA FERE

Tab.3 Mechanical properties of reinforcement

A fy/MPa fo/MPa E,/MPa
HRB400 441 635. 85 2.0X10°
HRB500 522 676. 80 2.1X10°

x4 RESHK

Tab.4 Parameters of specimens

M5 a/mm A WA /% /% W /%
L-0 450  2.26 TG — 2 1@25 6.58
LA-1 300 1.51 G — 2 4825 6.58
LA-2 350 1.75 T — 2 4@25 6.58
LA-3 600 3.02 ¥ 2 1@25 6.58
LB-1 450 2.26 ¢e@225 0.17 2 1@25 6.58
LB2 450 2.26 @p6@150 0.25 2 4%25 6.58
LB-3 450 2.26 @s@i50 0.45 2 1@25 6.58
LB-4 450 2.26 @8@9o 0.75 2 1@25 6.58
LC-3 450  2.26 T — 3 1@®25 6.58
LD-1 450  2.26 P — 2 3®2s 443
LD-2 450  2.26 o 2 525 8.04
LE-1 450 2.26 TG — 2 1¢25 6.58
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Fig. 9 Variation of stirrup strain with shear force

7
6
S
= é: —~LB-1
s —-—1LB-2
~ 2 ~LB-3
1 —-—LB-4
0 100 200 300 400 500
V/kN
A 10 B AH-RPC F4r 5 4 (B 4)

Fig. 10  Shear-RPC principal tensile stress (B test beams)

(1D IZ R B3 T LAY IS A A 25 0 19
LU T 0 T 0 B LU/ IR 5 TR



556 M x

e TG IERE A 700 0E R R R B £ R AT 621

k5 AT MCFT it HE 5 L0 # &
Tab.5 Comparison between calculated values by MCFT
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Vex/Veu

% Va/kN  Vo/kN

6 12 57 1A, 4 55
L-0 356 365 0.975 —
LA-1 651 455 1.431 —
LA-2 385 372 1.035 —
LA-3 335 352 0. 952 —
LB-1 422 400 — 1. 055
LB-2 431 415 — 1.039
LB-3 435 450 0.967
LB-4 485 500 — 0.970
LC-3 416 363 1. 146 —
LD-1 301 360 0. 836 —
LD-2 425 371 1. 146 —
LE-1 325 365 0. 890 —
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Guilin 541004, China )

Abstract: Based on the modified compression field theory (MCFT) proposed by Vecchio and Collins,

a new sectional analytical model for reinforced reactive powder concrete (RPC) beams under the

combined action of bending moment and shear is established. Because the characteristics of RPC are

considered in the model, the constitutive relation of RPC after cracking and equilibrium condition of

model are corrected. Twelve high strength reinforced RPC beams are analyzed by this model. The

influences of shear span ratio, stirrup ratio, steel fiber content, reinforcement ratio and reinforcement

strength are considered. The results of the model are compared with the experimental results. The

results show that the model can simulate the whole test loading process very well. The calculation

results and the change tendency of the ultimate shear capacity are in good agreement with the

measured values. The calculated average strain of stirrups shows a trend of elastic-plastic change at

the later stage of loading. RPC tension constitutive relation plays a major impact on the accuracy of the

model prediction. The model is more suitable for the component which occurs shear compression failure.

Key words: modified compression field theory; reactive powder concrete; high strength reinforcement;

beam; shear analysis



