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Local compressive bearing capacity of reactive powder concrete

under different curing conditions
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Abstract: In order to guarantee the local compressive safety of reactive powder concrete (RPC)
member’s prestressed anchorage zone under different material design and engineering conditions.
Curing condition, amount of steel fibers, and ratio of block area to bearing area, on the local
bearing capacity of RPC members were studied. 18 axial compressive specimens were tested, and
from which, failure mode, crack patterns and load-displacement relationship were obtained.

Meanwhile, by introducing the constitutive relationships of RPC under different curing conditions
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and steel fiber contents, the nonlinear finite element model under local compression was built and
the nonlinear analysis of load process was completed based on ABAQUS software. On this basis,
a uniform formula was established by considering the existing formulas and the influence of three
parameters mentioned above. The results show that comparing with natural curing, steam curing
increases the local bearing capacity of RPC members about 7% which means it has little effect.
When volumetric fraction of steel fibers increases from 1% to 2% and from 2% to 3%, the
amplification of specimen’s strength are 26. 8% and 13. 2%, respectively, which means that steel
fiber can improve the local bearing capacity of RPC specimens, but the effects decreases with the
increase of its fraction. Just like normal concrete members, the relationship between local
capacity and the ratio of block area to bearing area are linear, which indicates that the influence of
ratio of block area to bearing area on local compressive properties of material belongs to structural
layer. It does not change with the enhancement of material properties. The results of finite
element analysis and fitting formula are in good agreement with the experimental results. 9 tabs,

11 figs, 26 refs.
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1 2 d/mm xi %
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ZR-7/(GR-7) 85 0.03 3.965
ZR-8/(GR-8) 100 0.03 2. 865
ZR-9/(GR-9) 115 0.03 2.166
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Tab. 6 Peak values of compressive and tensile stress and

corresponding strain of RPC specimens

i g o/ MPa €ea €pe

ZR-1~ZR-3 | 107.4

ope/ MPa €pr

0.002 77 7 0.000 854| 0.001 94

ZR-4~Z7ZR-6 | 119.3 | 0.003 05 12 0.000 902| 0. 002 05

ZR-7T~Z7ZR-9 | 127.1 | 0.003 23 14 0.000 924 0.002 10

GR-1~GR-3 | 129.3 | 0.003 29 7 0.000 854| 0.001 94

GR-4~GR-6 | 141.8 | 0.003 58 12 0.000 902| 0. 002 05

GR-7~GR-9 | 149.9 | 0.003 77 14 0.000 924| 0.002 10
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Fig. 8 Compressive stress-strain curves of RPC specimens

161 j--=---1

— GR-1/ZR-1~GR-3/ZR-3
----------- GR-4/ZR-4~GR-6/ZR-6
--- GR-7/ZR-7~GR-9/ZR-9

N J3/MPa

MAE/107

K9 RPC 52 R0 J7-07 A8 il 4
Fig. 9 Tensile stress-strain curves of RPC specimens
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Fig. 10 Stress nephogram of local compressive stress of specimens
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Fig. 11 Comparisons of load-displacement curves between finite element results and test results

F7 BEARFNABRLERSARTERLL
Tab.7 Comparisons of local compressive bearing capacity

between test results and finite element results

Plo Py

*8 RAKXGEERFNINESHEEZL
Tab.8 Comparison of local compressive bearing capacity of group

ZR specimens between test values and calculated values

Fes A o A R R . Pl
k| Ple/kN Pl K| Plz/kN L, R B PC,/kN P“i
GR-1 717 0.932 ZR-1 667 1. 003 TR L 99 73 0,909
GR-2 853 1.077 ZR-2 803 1.016 p— oo 508 o 808
GR-3 1045 0. 947 ZR-3 938 1. 061

ZR-3 1.47 1062 0.936
GR-4 926 0. 987 ZR-4 845 0.983

ZR-1 1.99 821 1.012
GR-5 1078 1. 064 ZR-5 1013 1. 041
GR6 | 1214 1.023 ZR-6 1143 1. 046 ZR-5 1.69 1014 1.040
GR-7 1005 1.081 IR-7 975 0.978 ZR-6 1.47 1186 1.008
GR-8 1316 0.956 ZR-8 1124 1.009 ZR-7 1.99 871 1. 095
GR-9 1503 0.931 ZR-9 1411 0. 960 ZR-8 1.69 1076 1.054
i Pho Phy A A GRUZR Sk f B /R R 80 A I 23t L8 ZR-9 147 1258 L. 076

Plc PL o # A GRUZR XX 1A .
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Tab. 9 Comparisons of local compressive bearing capacity of group GR specimens between test values and calculation values

N B PlLo/kN | PSg/kN f( iR g PLg/kN | PSg/kN f(
GR-1 1. 99 668 799 0. 836 sh9 1.43 2 100 2598 0. 808
GR-2 1. 69 919 986 0.932 C1-1 3.33 1102 1303 0. 846
GR-3 1.47 990 1153 0. 859 C1-2 3.33 1151 1303 0. 884
GR-4 1.99 914 870 1.051 C2-1 2. 86 1294 1497 0. 865
GR-5 1. 69 1147 1073 1. 069 C2-2 2. 86 1135 1497 0.758
GR-6 1.47 1 242 1254 0. 990 C3-1 2.50 1489 1685 0. 884
GR-7 1. 99 1 086 921 1.179 C3-2 2.50 1691 1 685 1.003
GR-8 1. 69 1258 1137 1.107 C4-1 2.22 1 686 1 867 0.903
GR-9 1.47 1400 1329 1. 054 C4-2 2.22 1321 1 867 0. 707
LC-1 1. 15 1943 1498 1. 298 C5-1 1.74 2 191 2 294 0.956
LC-2 1.25 1700 1415 1. 202 C5-2 1.74 1 880 2 294 0. 820
LC-3 1. 67 1518 1135 1. 338 C6-1 1.22 1584 1478 1.072
LCH4 2.14 1182 921 1. 284 C6-2 1.22 1 886 1478 1. 276
LG5 2.50 1045 806 1. 297 DI-1 3.33 1337 1416 0. 945
LC-6 3.00 787 685 1. 149 D1-2 3.33 1337 1416 0. 945
LC-7 3.33 748 623 1. 202 D2-1 2. 86 1571 1628 0.965
LC-8 4.29 582 494 1.179 D2-2 2.86 1571 1628 0.965
shl 2.00 2 214 2132 1. 039 D3-1 2.50 1 807 1832 0.987
sh2 1.74 2477 2 413 1.027 D3-2 2.50 1 807 1832 0.987
sh3 2.00 1699 2024 0. 840 D4-1 2.22 2 047 2030 1. 009
sh4 1.74 2 243 2321 0.966 D4-2 2.22 2 047 2030 1. 009
sh5 1.43 2726 2769 0. 984 D5-1 1.74 2 660 2493 1. 067
sh6 1.43 2 483 2769 0. 897 D5-2 1.74 2 660 2493 1. 067
sh7 2.00 1574 1769 0. 890 D6-1 1.22 1922 1607 1.197
sh8 1. 74 2 373 2104 1.128 D6-2 1.22 1922 1607 1.197

E:LC &%) X4 & B Xak[24];sh 2703 4k A Xak[25];C.D 25Xk A T#k[26].
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