%45 K% 1 + K5 3% 25 HKOP E L Vol. 45 No. 1

2023 %2 A Journal of Civil and Environmental Engineering Feb. 2023

o e

DOTI: 10. 11835/j. issn. 2096-6717. 2021. 170 % T A F (RIS ) AR A OSID: 35 %"’
OOk R

BTRC Fit BRRC hi [ {8 % 14 4
P wp ok P 68 L 3 F 5%

SRR RS E R RAR RFEARY
(1. REREXRF RETEIREMBEP B T EERE, RF 300384;2. Po— A% AR EZEZER
TRAAE R 30025053, RiERF B LA TREMNLE AR FHREAERE, RE 300350)

W OEARAEYERBNTFREAMHRELE XX B EMEEREL(BTRCO) XX 2
45 (BRRC)m B Zag 4t b ERa XA , L P, RAAMEMBRELE IR RF @R
BTRC# BRRC B 6940 #h Rt L R & 24k, @ oA R A Fd R hE BB ER L ERD
BFAZ W & AL A BT AE W R F E 3R W R AR IR R -3 E W 2K, 5P BTRC #= BRRC #n B 4R #
MBEEROR T ERERITHT, LR AW, BTRCA#BRRC B EA A &R S KB R b £
AREA BN KEREORREHARR LT B X fh R /W &30 E R K LTk
REGHa R R B R P W R e o e A R B R LR 2 T AL KB SR A A B R
0 BRI G AL AR b AR T A AR A R R R
EBR:ZXBHER, ZXEHEH NHRBEL R B48F &, mE

RES XS TU375.1 XHERARERD A M EHS:2096-6717(2023)01-0025-10

Anti-explosion and protection of engineering structures

LV Yang', ZHANG Yu?’, WU Xuegian’, WANG Dayong’, ZHANG Yongquan’,
ZHANG Xuejie"®

(1. Tianjin Key Laboratory of Civil Structure Protection and Reinforcement, Tianjin Chengjian University, Tianjin
300384, P. R. China; 2. Tianjin Construction Engineering Co., Ltd. of China Railway First Engineering Group,
Tianjin 300250, P. R. China; 3. Key Laboratory of Coast Civil Structure Safety of Ministry Education, Tianjin
University, Tianjin 300456, P. R. China)

Abstract: Drop hammer test was carried out on five reinforced concrete (RC) beams which include one as-built
RC beam, two reinforced with basalt fiber rebar (BRRC) and two reinforced basalt textile (BTRC) by using

drop hammer impact testing machine. The damage process, impact force time-history curve, reaction force
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time-history curve, deformation time-history curve, impact force-deformation curve and reaction force-

deformation curve were analyzed to study the impact characteristics of the RC beams reinforced with BTRC or

BRRC. Results indicate that BTRC and BRRC can significantly increase the impact load-carrying capacity, thus

decreasing the peak deformation and residual deformation of the beams. The reinforcement layouts and FRP

amount have marginal influence on the deformation of the beams. Part of the kinematic energy of the drop

hammer can be dissipated due to the fracture of fiber net or debonding of anchor end of fiber reinforcement,

resulting in lower internal energy of the reinforced beams in comparison with that of the as-built RC beam.

Keywords: basalt textile; basalt rebar; reinforced concrete beam; drop hammer impact; reinforcement
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Table 1 Basic information of test beams

IR 4 BN Y=/ MR FRP [/ mm? I A5 R/ SE et R/ (mes )
DO I 0 0 0 4.35
DT2 L1419 2 53.52 3.57 4.36
DT3 L1419 3 80. 28 5.36 4.35
DR2 21 Y1 2 56. 52 3.77 4.36
DR3 21 4 3 84.78 5.65 4.33
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Table 2 Mechanical property of steel bars and basalt bars 3 ZREFEEAT AL

! HiE/ SRR MR BeRRER O BTRMK Table 3 Mechanical property of basalt fiber textile

A A T )
mm ®/GPa  J¥/MPa J¥/MPa /%
TR 12 201 487 628 15.6 — (LS S
2 1/ Py

ZIEAM 8 200 166 605 13.2 B/mm® - &/GPa MPa /%

i 155 6 200 452 580 13.2

2l W 4.46 26.32 779.62 2.16
ES eyl 6 42 860 2.1
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Fig. 13 Force-midspan deflection for beams D0, DT2,
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