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Analysis of Shear Capacity of Prestressed Reactive Powder
Concrete Beams With Different Shear Span Ratios
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Abstract: The influence of shear span ratio on bearing capacity of reactive powder concrete (RPC) beam was
analyzed and applicability verification was carried out with national codes and plasticity upper-bound theory to
investigate the shear capacity of four unbonded post-tensioned prestressed experimental simple beams with dif-
ferent shear span ratio. The results show that: with the increase of shear span ratio, the failure mode of the
beam was transformed from diagonal compression failure to shear compression failure and diagonal tension fail-
ure; with the increase of the shear span ratio, the bearing capacity of the beam decreased, the inclined crack
inclination decreases, and the stress increment of the prestressed tendon accelerates; on the basis of Voo plas-
tic upper bound theory formula, considering the influence of section size, using MATLAB to fit the beam da-
ta, the practicability of revised shear capacity formula of prestressed reactive powder concrete beam is benign.
Keywords: prestress; reactive powder concrete beam; shear span ratio; plasticity upper-bound theory; shear

performance; bearing capacity
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Tab.1 Main parameters of test beam

RER o/ % A |03/ N £ o/ %% U F1 i 8 /kN Ap
L1 0.75 1.28 C6@200 2925 2. 00 2015.2 150 0.45
L2 0.75 1.71 C6@200 2025 2.00 24 15.2 150
L3 0.75 2.00 C6@200 2925 2.00 2015.2 150
L4 0.75 2.57 C6@200 2925 2.00 2015.2 150 0.45
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Fig. 1 Measure points, reinforcement and loading pattern of test beam (unit: mm)
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Fig. 2 Crack distribution under beam failure
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Fig. 3 Shear capacity-shear span ratio curve Fig. 4 Molar stress circle
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Tab.4 Comparison of calculation value of national standard formula and test value

R A V../MPa V,/MPa Ve /kN Ve /kN V!V
L1 1.28 101. 32 15.51 116. 83 573.5 4. 909
L2 1.71 93. 50 15.51 109. 01 345.1 3.166
L3 2.00 84. 39 15.51 99. 90 253.5 2.538
LA 2.57 70. 92 15.51 86. 43 202. 4 2.342
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RS is compared with experimental value

SCHRLOJTESE SR (D FE— 5 A T RA s iy AR VN Ve /lN VoV
P 4 fRPC BRI R Rk PR R T T b
A2 T3 X 7 A A BROR R Ty LA SR W3R 5 R, ‘ ' ' ‘

3
1

L3 1497.21  253.5 5.91

o125 Al A FROR B RV, Sl B SiE V.of L4 1213.51  202.4 5. 99

1

1

0.

R JLTRT 4 52, “# MY B LN SER  ran - N
AR AR AL B 3t (2) R RE B AP MO I I RPC BB ) Mo — - 16
IR S FC IR, £ 9 5 RPC B R i _ERRR - 238
S T R 3 AR R TR 6 S B0 R B I B L TR () — GBS A/ W 3. 33 2 Ay
BRIV % HE R R T e AR ) (B, Sl b I8 TE R B ¢ 92 % (L0 4 AL 2 50 7 5
BRI T MATLAB 73484 T 18

(- 0.108
14 Ca/h)? —a/2h)"
KO ¢ RS2 25 BT 4 AR BREE D A R LS — 2 RE. NGO RARK D
v o— 0. 108 f..bh
! 14+ Ca/h)* —a/(2h)"

(3

4
2.3 ZHEAHFNEELXRIE

it T2 AE X 6 MRS i TN 7 e M BB A9 4T 2R R - T 2 A M RE AT K AR AL S R A AR
THUE T S35 50 J3E 5 TG 917 238 L 3 L 4 o) 1O g L B, B R s B RS A B R 28 ST (B 5 STk 11 3K
AR XT L. W3R 6 Frs. K 6 W a NOTEE KV WA RSBUNA AT R I THIE Ve WIABR(H.

http: // www. hdxb. hqu. edu. cn



370 A R e Al CA R B 2R O 2018 4F

SrHrER 6 BT AR S AR T 0 R %6 IR A E S SO 5 (3 L
S5 E R 1. 03, ¥ 2%k 0. 101, Tab. 6 Calculated value of modified formula
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