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Experimental investigation on axial tensile resistant of reactive
powder concrete-filled steel tube

YAO Pengyu, HUANG Wenjin, YING Zheng, LI Jing
(Collage of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fujian Fuzhou, 350108, China)

Abstract: In order to define the tensile behavior of reactive powder concrete-filled steel tube (RPC-
FST), the strain behavior and failure modes of RPC-FST were investigated by testing a total of 40
specimens under direct tension load with different curing temperatures, steel fiber volume contents and
thicknesses of steel tube. It is shown from the test that, axial tension load-strain relationship of PRC-
FST is similar to that of concrete-filled steel tube (CFST); the cracking load is about 25 percent of peak
load; the ultimate tensile resistant of RPC-FST can be specified by the method for CFST, which is
simple and reliable, and can provide reference for engineering design.

Key words: steel fiber-reinforced reactive powder concrete, composite structure; cracking resistant,

ultimate tensile resistant, direct tension test.
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Tab.1 Parameters of specimens

> é YT, > é YT
A T S AU WE
Fe s mE . HEE , e s WE . BEE .
. s Lk . B ek
/C o /mm /C o /mm
= /% = /%
1 ST3V0C3-1 90 0 25 ik [3] 21 ST3V2Cl1-2 20 2 2.5 3k [3]
2 ST3V0C3-2 90 0 2.5 ik [3] 22 ST3V2C1-3 20 2 2.5 ik [3]
3 ST3V0C3-3 90 0 25 itk [3] 23 ST3V2C2-1 60 2 2.5 3R [3]
4 ST3V1C3-1 90 1 25 ik [3] 24 ST3V2C2-2 60 2 25 Xk [3]
5 ST3V1C3-2 90 1 2.5 ik [3] 25 ST3V2C2-3 60 2 2.5 3k [3]
6 ST3V1C3-3 90 1 2.5 ik [3] 26 ST3V2C4-1 180 2 2.5 3CER 3]
7 ST3V2C3-1 90 2 2.5 ik [3] 27  ST3V2C4-2 180 2 2.5 3CER 3]
8 ST3V2C3-2 90 2 2.5 itk [3] 28 ST3V2C4-3 180 2 2.5 3k [3]
9 ST3V2C3-3 90 2 2.5 3k [3] 29 ST1V2C3-1 90 2 1.5 3¢k [8]
10  ST3V2C3-4 90 2 2.5 Sk [3] 30 ST1V2C3-2 90 2 1.5 Sk [8]
11 ST3V2C3-5 90 2 25 itk [3] 31 ST1V2C3-3 90 2 1.5 SCiik [8]
12 ST3V2C3-6 90 2 25 ik [8] 32 ST2V2C3-1 90 2 2 ik [8]
13 ST3V2C3-7 90 2 25 ik [8] 33 ST2V2(C3-2 90 2 2 SCHk [8]
14 ST3V2C3-8 90 2 25 ik [8] 34 ST2V2C3-3 90 2 2 ik [8]
15  ST3V2C3-9 90 2 25 ik [9] 35  ST4V2(C3-1 90 2 3 SCHk [8]
16  ST3V2C3-10 90 2 2.5 ik [9] 36  ST4V2(C3-2 90 2 3 SCHk [8]
17 ST3V3C3-1 90 3 2.5 Sk [3] 37 ST4V2C3-3 90 2 3 3CHik [8]
18  ST3V3C3-2 90 3 25 itk [3] 38 ST5V2C3-1 90 2 3.5 3R 8]
19  ST3V3(C3-3 90 3 2.5 3CHik [3] 39 ST5V2(C3-2 90 2 3.5 JCHk 8]
20  ST3V2Cl-1 20 2 25 Sk [3] 40  ST5V2C3-3 90 2 35 Srfik 8]
R - S-5 VLB T
ST3V4C3-1
| e, R
— FPRE, C1 245 20CHRFE, C2h60CZEFE, C3 A 90CHEFE, C4 4 180CHEFE,
WA RIR R, V05 0%, VI % 1.0%, V2% 2.0%, V3% 3.0%,
AEEEE, T1 24 1.5mm, T2 4 2.0mm, T3 24 2.5mm, T4 24 3.0 mm, TS5 3.5 mm,
% 2 RPC #iid e 45 R N _ -
1
Tab.2 material characteristic test results of RPC ’"‘ =3 i i
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Fig.3 Test device and strain gauge layout
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Fig.4 Failure modes of specimens
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Tab.3 Comparison of characteristic point load
F. Eor Fs000 Fio000 Finax Emax L T Floow - Fioow — Fion
R “ “ Finax Finax Fnax Fnax
/KN /ue /kN /KN /KN /pe
1% 1% 1% /%
ST3V0C3-1 75 136 311 332 420 45621 17.9 74.0 79.0 5.0
ST3V0C3-2 91 160 302 325 473 60 549 19.2 63.8 68.7 49
ST3V0C3-3 73 127 317 335 481 54 588 15.2 65.9 69.6 3.7
ST3V1C3-1 110 188 357 377 469 57 740 23.5 76.1 80.4 43
ST3VIC3-2 100 168 370 383 482 63014 20.7 76.8 79.5 2.7
ST3VIC3-3 86 145 373 387 491 61023 17.5 76.0 78.8 29
ST3V2C3-1 160 257 384 407 482 58 641 332 79.7 84.4 4.8
ST3V2C3-2 121 190 391 414 489 56 774 24.7 80.0 84.7 4.7
ST3V2C3-3 112 176 378 400 464 60 233 24.1 81.5 86.2 4.7
ST3V2C3-4 125 198 387 407 482 55160 25.9 80.3 84.4 4.1
ST3V2C3-5 132 208 387 405 488 59 642 27.0 79.3 83.0 3.7
ST3V2C3-6 134 202 400 437 554 65 366 242 72.2 78.9 6.7
ST3V2C3-7 125 187 398 433 547 60 227 229 72.8 79.2 6.4
ST3V2C3-8 132 198 402 438 544 64 336 243 73.9 80.5 6.6
ST3V2C3-9 119 192 404 411 519 58 784 229 77.8 79.2 1.3
ST3V2C3-10 130 198 438 445 508 55762 25.6 86.2 87.6 1.4
ST3V3C3-1 139 207 406 421 449 54 521 31.0 90.4 93.8 33
ST3V3C3-2 146 223 409 432 485 54973 30.1 84.3 89.1 4.7
ST3V3C3-3 167 260 412 422 437 48 810 38.2 94.3 96.6 2.3
ST3V2Cl1-1 94 157 365 386 486 54772 19.3 75.1 79.4 43
ST3V2Cl1-2 104 174 355 375 493 62014 21.1 72.0 76.1 4.1
ST3V2CI1-3 114 186 363 384 475 55379 24.0 76.4 80.8 44
ST3V2C2-1 112 182 379 388 486 67 164 23.0 78.0 79.8 1.9
ST3V2C2-2 99 161 384 402 472 63 740 21.0 81.4 85.2 3.8
ST3V2C2-3 146 237 378 392 466 59 741 313 81.1 84.1 3.0
ST3V2C4-1 138 212 395 411 501 66 314 27.5 78.8 82.0 32
ST3V2C4-2 139 207 405 425 446 50231 31.2 90.8 95.3 4.5
ST3V2C4-3 162 249 393 409 490 61 445 33.1 80.2 83.5 33
ST1V2C3-1 88 155 253 266 321 49 759 27.4 78.8 82.9 4.0
ST1V2C3-2 92 153 257 270 324 49 321 28.4 79.3 833 4.0
ST1V2C3-3 84 151 252 265 330 51282 25.5 76.4 80.3 39
ST2V2C3-1 102 168 332 340 440 61 669 232 75.5 77.3 1.8
ST2V2C3-2 99 165 341 351 441 59 165 224 77.3 79.6 2.3
ST2V2C3-3 106 168 329 339 439 58 701 24.1 74.9 77.2 23
ST4V2C3-1 157 228 436 489 639 71 396 24.6 68.2 76.5 8.3
ST4V2C3-2 143 214 447 495 637 71234 22.4 70.2 71.7 7.5
ST4V2C3-3 160 236 452 502 627 73207 25.5 72.1 80.1 8.0
ST5V2C3-1 188 257 474 519 763 78 360 24.6 62.1 68.0 5.9
ST5V2C3-2 181 247 458 508 737 80 491 24.6 62.1 68.9 6.8
ST5V2C3-3 194 268 469 517 721 84 590 26.9 65.0 71.7 6.7
EHE 250 76.5 80.8 43
i 4.6 7.1 6.4 1.8
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