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Influence of Stirrup Ratio on Shear Behavior of
RPC Beams Under Different Shear Span Ratio
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Abstract; In order to discuss the influence of stirrup ratio on shear behavior of reactive powder concrete
(RPC) simply supported beams with high-strength stirrups under different shear span ratio, six RPC beams
with different stirrup ratio under two different shear span ratio (2. 25 and 3. 0) were experimented to verify the
plane-section assumption of strain, to analyze the relationship among the shape of the inclined crack, the crack
load, the shear span ratio and the stirrup ratio, then the calculation program of shear capacity of the steel fiber
RPC beams with HRB500 stirrups were proposed based on the modified compression field theory (MCFT). It
is showed that the two groups of test beams with different shear span ratio are in agreement with the plane-sec-
tion assumption at the initial stage of loading, but this assumption is not valid when the load is over 40. 4% of
the ultimate value. The oblique cracks of RPC beams with high-strength stirrups are mainly the web-shear
crack, which is related to the stirrup ratio and shear span ratio. As the shear span ratio and stirrup ratio in-
crease, the main diagonal cracks occur seldom, the influence of shear span ratio is greater than stirrup ratio.

This calculation program is suitable for the shear capacity of steel fiber reinforced high strength RPC beams
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based on the modified compression field theory, the calculated values agree well with the test results.
Keywords: reactive powder concrete; simply supported beams; shear span ratio; stirrup ratio; modified com-

pression field theory
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Fig.1 Reinforcement detail of specimen (unit;mm)
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Tab.1 Main parameters of test beams
R nd K5 ho /mm A o/ %% i 3 s/ V0 N s/ %
L1 200 2.25 2 TGI8 i 0 5B 25 8.18
14l L2 200 2.25 2 6@150 0.252 5025 8.18
L3 200 2.25 2 6@75 0.503 5825 8.18
L4 200 3. 00 2 6@300 0.126 5825 8.18
24 L5 200 3. 00 2 6@150 0. 252 5025 8.18
L6 200 3.00 2 6@100 0.377 5025 8.18

1.2 R

1.2.1 R##H RPC FEFEMMK 42,5 BERRER K IE ; 4 HERP  BIARTEF N 0. 36~0. 60 mm; £ H K}, F
BPRiAR Ry 40 pms SEEHD LR ETBUR 2. 0X 10" m* « kg ' PEPRARTEFE Y 0. 1~0. 2 poms RERORY » B4R
FE 2 pm DUR S SFEPRAE N 0,31 s BEAR G T B EF 48, KAR O 64, PLhisi B K F 1. 2 GPa; C900
BRI 12 R K ) S K 2Ky 25 %,

1.2.2 X¥Berk L0k 241 b, BB RPC BLA EL. AN 3E 2 iR, & 2 v AR ZF 4k Sl PR B4 %k,
ftb 145 Ay S5 43 K.
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Tab. 2 Mixture ratio of reactive powder concrete %
g 42. 5 5 fiE £ oK U Va0 TRE R A RE R LT Yt NSy 7K
fic & L 1. 000 0. 900 0. 350 0. 200 0. 350 2.000 0.125 0. 250
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WA B AR 2 BRI R B R d/mm fs/MPa f./MPa E./TPa
DU 43 5 BT 0 25 2 % B 2 1 i 2k A HRB500 25 548 728 0.2
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Fig.2 Test point arrangement
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Fig. 3 Mid-span section strain of some specimens
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Tab. 4  Shear bearing capacity comparison between program calculation value of MCFT results and test results

1) He. =

3 R 5 b>X h/mm X mm K /mm V./kN MCFT/kN Vo/kN V. /MCFT
L1 150 X250 450 125. 20 377.2 450. 50 1.194
L2 150 X250 450 125. 40 417.5 502. 50 1. 204
pat L3 150 X250 450 129. 85 465. 8 529. 20 1.136
L4 150 X250 600 133.45 371.7 354. 65 0.954
L5 150 X250 600 169. 20 437. 2 418. 30 0.957
L6 150X 250 600 159. 95 429. 8 421.70 0. 981
JZ1.-1 150 X250 450 - 379.4 356. 25 0.939
SCk[10] JZ1.-2 150 X250 450 — 392.7 419. 25 1. 068
JZ1.-3 150X 250 450 - 412.7 430. 85 1. 044
JZ1.-4 150 X250 450 — 452.9 426. 25 0.941
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Continue table
S R b>X h/mm X mm WK/ mm V. /kN MCFT/kN Vo/kEN  V./MCFT
1 — — — — — 1.042
2= — — — — - 0.105
A5 R R — — — — - 0.100
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