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Abstract: An experimental study onéh aXial compressive behavior of 36 elevated temper amaged and 15 un-

heated concrete cylinders wrapp
sults show that confinemen
temperature damaged concret
ders damaged by 200°C , 400°C , 600°C and 800°C increases by 56% , 82%
axial deformation increases by 328%, 198% ., 232% and 136 % , respeet

ultimate strain models for FRP-confined undamaged concrete are

icantly change failure mode, improve the str

Pasalt fiber reinforced polymer (BFRP) sheet conducted. The test re-
@h and ductility of elevated
ylinders. After confined with two layers of BF, eets, the strength of the cylin-

3 and 250% , respectively; And the

~The typical ultimate stress models and

le for confined elevated temperature dam-

aged concrete cylinders. Based on the test results, variables for ®&§dnon of ultimate stress and ultimate strain are

cylinders are proposed.

determined. and ultimate stress model and ultimate strai ié)f confined elevated temperature damaged concrete
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Table 1 Details of damaged test specimens with differerbtl?\a&e degrees confined by various plies of BFRP
o
Number of plies Historical temperature/C %\\\g
Room temperature 200 400 600 800
T20-10-1 T200-1.0-1 N T400-1L0-1 T600-1.0-1 T800-1L0-1
0 T20-L0-2 T200-L0-2 T400-L0-2 T600-1L0-2 T800-L0-2
T20-1.0-3 T200-1.0-3 T400-1.0-3 T600-1.0-3 T800-1.0-3
T200-L.2-1 T400-1.2-1 T600-1.2-1 T800-1.2-1
2 T200-1L2-2 T400-1L2-2 T600-1L.2-2 T800-L2-2
T200-L2-3 T400-1L2-3 T600-L2-3 T800-L2-3
T200-1.3-1 T400-1.3-1 T600-1.3-1 T800-1.3-1
3 — T200-1.3-2 T400-1.3-2 T600-1.3-2 T800-1.3-2
T200-1.3-3 T400-1.3-3 T600-1.3-3 T800-1.3-3
T200-L4-1 T400-L4-1 T600-L4-1 T800-L4-1
4 — T200-1.4-2 T400-1.4-2 T600-1.4-2 T800-1.4-2
T200-1.4-3 T400-1.4-3 T600-1.4-3 T800-1.4-3

Notes: Number following letter T represents heating temperature; Number following letter L. represents layers of FRP.
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Table 2 Proportions of concrete mix

Strength grade of

Amount of each composition/(kgsm™?)

Sand ratio

concrete Cement Gravel Sand Water Water reducing agent
C40 0. 39 438 1103 704 206 0.47
%&£ 3 BFRP ##H1E8E
Table 3 Properties of BFRP
N

T Ultimate tensile Elastic modulus/ %Bltimate tensile Thickness/ Density/

ype stress/ MPa GPa a strain/ % mm (gem ?)

O

BF3300 2 303 105 SYMERE 0.121 341
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Fig. 2 Predrying of undamaged concrete cylinders @
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Fig. 3 Process of damaged concrete cylinders repaired and confined by epoxy mortar and BFRP
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Fig.5 Failure morphologies of unconfined damaged concrete cylinder specimens
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Table 4 Test results of undamaged concrete cylinders and BFRP-confined damaged concrete cylinders
. Ultimate stress/MPa Strength Ultimate strain/10~6 Deformation
Temperature/C No. . .
Test values  Average values increase rate/%  Test values  Average values increase rate/ %
T20-L0-1 44. 22 0. 00236
Room
temperature T20-1.0-2 47.57 45.13 — 0.00217 0.00247
T20-1.0-3 43. 60 0. 00287
T200-1.0-1 42.08 0. 00274
T200-1.0-2 41. 67 41. 81 @ 0. 00304 0. 00268 0
T200-1.0-3 41. 67 @ 0. 00225
T200-L2-1 59. 32 @o 0.01145
T200-1.2-2 69. 35 65. 3@ 56 0.01122 0.01147 328
T200-1.2-3 67.28 @ 0.01174
200 T200-1.3-1 78. 11 ) /
T200-1.3-2 74.96 @ 74 86 0. 01481 0. 01450 441
T200-L3-3 80. 16 @ 0. 01419
T200-1.4-1 1 0.01723
T200-1.4-2 100> 100. 75 141 0.017 @ 0.01745 551
T200-L4-3 m%zx 0. g?@
T4oo—Lo<§UD\€8. 14 QOIS
T4007L@ 36.91 35. 57 0 0441 0.00427 0
T J 31. 65 0.00453
% 51 61. 43 @o 0. 01254
OX 0-1.2-2 67.58 64. 66 82 @ 0.01292 0.01272 198
OT400-1.2-3 64. 96 @ 0.01271
100 T400-L3-1 78.75 0.01523 @
@ T400-1.3-2 77.19 78.01 9 0.01573 0.01556 2
T400-1.3-3 78.09 @ 0.01571 o)
T400-14-1 \CEP 0. 02005 @@
T400-14-2 188 0.01995 0. 02001 @ 369
T400-1.4-3 ‘\ 0. 02003 O
T600-L0-1 \ ~ 0. 00526 Oy
T600-1.0-2 17. 87 0 0. 00528 97 0
T600-1.0-3 0.0043
T600-1.2-1 0. 0166@
T600-1.2-2 59.72 234 0. O 0.01650 232
600 T600-1.2-3 @D
T600-1.3-1 0 866
T600-1.3-2 73.89 73.63 312 @01%9 0.01983 299
T600-1.3-3 75.77 \ 0. 02094
T600-1.4-1 94. 87 0.02477
T600-1.4-2 91. 66 94. 87 4 C)O 0. 02428 0.02453 394
T600-L4-3 98.08 &&@ /
T800-L0-1 17.51 NN 0. 00817
T800-1.0-2 16. 32 16. 42 0 0.00743 0.00831 0
T800-1.0-3 15. 43 0. 00932
T800-1.2-1 55. 56 0.02016
T800-1.2-2 58.19 57.48 250 0.01843 0.01962 136
T800-1.2-3 58. 70 0. 02027
800 T800-1.3-1 71.62 0.02239
T800-1.3-2 70. 18 71.61 336 0.02163 0.02257 172
T800-1.3-3 73.04 0.02369
T800-1.4-1 93. 65 0. 02854
T800-1.4-2 95. 10 93.23 468 0.02738 0.02783 235
T800-1.4-3 90. 94 0.02743

Notes: “/” —Unreliable data; Strength increase rate— Ultimate stress of confined concrete divided by peak stress of unconfined concrete; De-

formation increase rate— Ultimate strain of confined concrete divided by peak strain of unconfined concrete.
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