$39% 511 w5 o & Vol. 39, No. 11
2019 4F 11 EXPLOSION AND SHOCK WAVES Nov., 2019

DOI: 10.11883/bzycj-2018-0237

e TR R PR B AR 2
R B A RO E FI T R

g EE K
CRIFHE TR A S R TRE2B, ILPE KR 030024)

HEE: Lh—F A LTS 88 25 O N IR E A B S 4, 78 A BB A 0 T T B0 R A VR R R 6 P
I, SEMT 3 RN R R AR 2 FhOR [ wha ws BE LA K 2 bR [ i B A O ) oh i S2 G . BFSE T AR s e
BE TS A R R R B IR A L s g AR e R 2 v 7 B e AR 4, I e R — AR 3 s 0 N A
TR IR0 5 R 20 P A 0 o O B TR R0 AT T X b . S5 SR A I D9 A A9 48 B AR P B
A A5 AL 2 9 B v et 2 B B A A T R O 1 R 3 s 0 A TR B A O, LR LS R A 0.3 A SE L, Bl L
14 B A et e 25 U A A N T AR A0 AR IR R R R R A B B R R

KB PR A oA VR I s O e s B i

hE 2S5 0383.2; TU375.3 EfRZERMREE: 1303530 XERFRERS: A

BEAE 22 UF R RE D, [ N A1 0 SR A Ot B e o 5 [ I, 99 8 ) A B e A A J L e
B BOAE AR B8 0, 30T A R S AT Rl i S SO B A A, T A T AROR S o B T AR o LAOh, e il 2
X G AR, FE AR OCH I BE T, JE T 50% LA b S7 A R A2 5 A . el T L, e o A
SECOR Ry ARy () A i 97107108

RZ 2 H IEAT T PFIRHE PR R T 5T . AR 2 G55 SR AT LS-DYNA il 43 73 B 4K P30 4 13%
Fe i o A OGRS A o 0 1 ARG 5 7 AR D) 52 ) LS-DYNA 7 A Al TR B 4 A 1) = 2 s AR A,
G T R ARE e T P S TR B A 14 0 2 e 1 R AR s 5 A R A R P e o
TF AN [R) & R iy TR 45 - TRT i ek MR REBOAIT 5, 2o A 1 i | ool Sl B2 R ol B A X SR T b i A7 D 52
M5 VI R 5 70 X 44 i ] 09 A7 TR 6 M i ool A FH S 199 30 0 g o7 B AT RSORS00 J
L5 5 T BB R B I, Bt 1 I B YR B A PR 1) el A PR BRI AR 20 R R 5 R AR T i
T 15 AR PR SERESE, 73BT W0 1) o ey PR DT 23 0 S T R 5 L BRI 32 T TR RE

FHEO A phy 2 Loy 1 P A 25 - LB A S8 24O, A R TR 5 PR A0 IR 7 28 1 A PR 785 Py 42
HARAEE O T R A, RN BE S B A T A AR S O AT IR R A

JUEARZ 2 6 AT T R PE DT b i M R B AR SCHIESE , (B H AT O T PN AR 4048 2200 500 91 18 46 - A 7 1 e
ol fiF 28 2l 3 e 7 T LA D o SEBR TR R B IOR ST O, G A S B o SRR, N R A T
iz i HL/\EANAE 18 L 3 53 A B0 1 5] DR AR SE 3 R B3t T — b A /I A8 250 A A TR B A
PG AE I OETE T AL R IR EE & S HE DT shdr PR BE, AT /IR ANE 2= DA TR B A 5 i A
P PO A /NI TR BE 1, AR 1 PIis o AR SC T WP SEM EAE A W] 01 26 4 L A (] it i B AAS
[ b s L A4 s 2 0 157 S IR, T A iz 2 M P B e 2%

* RS HEHER: 2018-07-02; f&EIHEA: 2018-10-25
HEEWR: 154 N HERBIE LTS HAERE 4 (201701D211006) 5 11754 i &R B 15 15 H (2017130)
F—1EH: A i (1993— ), 5, Wi, 1096451970@qq.com;
BIEEE: £ & (1979— ), %, Wi, #¥, wangrui@tyut.edu.cn,

115101-1


http://dx.doi.org/10.11883/bzycj-2018-0237
http://dx.doi.org/10.11883/bzycj-2018-0237
http://dx.doi.org/10.11883/bzycj-2018-0237
http://dx.doi.org/10.11883/bzycj-2018-0237
mailto:1096451970@qq.com
mailto:wangrui@tyut.edu.cn

539 % S i 5 i i ERRR]
(a) Box concrete-encased concrete (b) Hollow reinforced concrete column
filled steel tube column with inner octagon steel tube
Concrete filled steel tube
Concrete Concrete
Stirrup Stirrup
o
Inner steel tube =4 Inner steel tube
Longitudinal bar Longitudinal bar
BT WA A ) T (mm)
Fig. 1 Profiles of two specimens (mm)
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AR I BT A0 AT /G T AN a5 O AN A TR R AR M 681 kg, KO 1 800 mm, i+ A 1 200 mm,
i R SF 2k 400 mmx<400 mm, 4 A3 18] #5728 32 8840 R 50 mm, 7E 7R 18] K 100 mm, AR A 164 mm, 35 4%
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10 MM, & FEIM S50 1 FR, TREE 38 B SF R C60, 377 IRPUE R BN 62.6 MPa, Fl P45 &
4 36.2 GPa

Cover plate IA Casing pipe Inner steel tube
L / | | / ] Longitudinal bar
(=}
(=]
<t
225 IA 375
1 800
&l 2 A Sz T AN A4 B (mm) B3 A-4 i (mm)
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Table 1 Geometry and properties of specimens
Wt RIS Jitt AR BE /M Pa B 3E EE/MPa FHA R /GPa HA%/mm BE R /mm
e HRB400 455.50 641.6 199 15.6 -
i 57 HRB400 475.38 670.0 202 7.7 -
VAS |7 K Q345 298.00 447.0 206 - 3.91
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I Je JH TR B2 b AR 3T 5, B RS B 45 25 AR o X Tl S0, 2 AS/NBS N T THKE b
WA RATHE, i AR T R 5 Bl bR IR 200 mm Y E]BE LK B BB SO A A
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F2 EESY (c) Drop stamp
Table 2 Parameters of drop-weight

EA HA/mm 5% /mm i /kg
A 490 486 719.43
S TH A 490 150 221.2
it T iy 300 150 82.9
HESK RS 450 100 124.37

(a) Test setup

High-speed phantom

4 JgEEmlie ke E
Fig. 4 Drop-weight impact test setup
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Fig. 5 Picture of testing setup
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Table 3 The results of specimens
ERUE RS R hifi iR B /mm hifi /T it JIE{E/KN o0 FE RUST ISR A% e FE /mm
FF-2 0 2001 2.25%10* 10 527.91 6
FF-5 0 5000 5.63x10* 17 958.78 29
FS-2 0 2000 2.25%10* 15 939.84 3
FS-5 0 5001 5.63x10* 16 439.58 31
SS-2 0 2000 2.25%10* 11 431.50 3
SS-5 0 4999 5.63x10* 16 216.93 39
A2-2 0.2 2000 2.25x10* 9474.40 2
A2-5 0.2 5001 5.63x10* 20 666.35 28
A3-2 0.3 2001 2.25%10* 924323 2
A3-5 0.3 5000 5.63x10* 34292.97 28
RA3-5 0.3 5000 5.63x10* 36 846.45 68
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(e) SS-2 (f) 88-5
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Fig. 6 Failure modes of specimens after testing
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Fig. 7 The time history curves of impact force
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Fig. 8 The time history curves of mid-span displacement
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Dynamic behaviors of a hollow reinforced concrete column
with an inner octagon steel tube under lateral impact

SI Qiang, WANG Rui
(College of Architecture and Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: A kind of hollow reinforced concrete column with inner octagon steel tube is considered as the
object of this study. The experiments are carried out using a large drop testing machine which was designed
by ourselves. The analysis parameters included the boundary conditions, the impact heights and the axial
compression ratios. During the experiments, the time history curves of the impact force and the lateral
deformation of specimens were recorded. As well as, the failure forms of specimens were observed after the
impact tests. A common hollow reinforced concrete specimen was selected and compared with the hollow
reinforced concrete column with inner octagon steel tube under the same conditions. The results show that
the impact resistance of the hollow reinforced concrete columns with inner octagon steel tube is obviously
better than that of the corresponding hollow reinforced concrete columns by using the inner steel tube instead
of the built-in steel cage. Within the range of axial compression ratio not exceeding 0.3, the change of axial
compression ratio has little effect on the residual deflection of hollow reinforced concrete columns with inner
octagon steel tube after impact.
Keywords: inner steel tube; hollow reinforced concrete; lateral impact; dynamic behavior
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