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Table 1 Parameters of drop-weight
Drop hammer—_

K HA%/mm f J¥ /mm Fitit/kg

Component 2 A 490 486 719.43
Sk THHRS 490 150 221.20

High speed camera whifi Jif 300 150 82.90
2 R I S 450 100 124.37

Fig.2 Drop-weight impact test setup
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Fig. 3 Schematic illustration of testing setup
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1.2 XA F2 RHHRLAR SRR
BRI RSB 2 2 IR o Table 2 Specimen geometry and material properties
1.3 RER~T SFF ffmmo EIEREMPa BRBRE/MPa  BE/mm
T MSEER TR R, AUl s ity mE e - 304.0 457.0 2.00
%K 1 800 mm, 85 1 200 mm, #%1f K~ WA - 304.0 457.0 3.91
400 mmx400 mm, N/\GHIE 2. OWATIREE L AER W 156 455.5 641.6 -
PF P 4) 505 1 BE 1 32 FE AL g 25 mm, R GE W @E 77 4753 670.0 -

Bt 50 mm, 7£ 18] 24 100 mm; N 4 /K 0
250 AN A TR BB - A A A CIL 5) i A5 R) B 78 SR8 b 2 50 mm, 7E P R] 24 100 mm, S84 )R B (T) 73 5] Ry
2 mm F13.91 mm,
14 RWITRERER

ARG B e S T T 7 B RE ph 2 RN e RS B AR R LR, UL T AR B A IR A . i,
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(a) Elevation and stirrup ~ (b) 4-A section (a) Elevation and stirrup (b) A-A section
A Bushing I 4 Bushing
Cover Cover

plate .O. plate .O

2 L4 1800 <>l o5 62 106 25| |4 <3 106 62 106
63 165 5

1 800
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B4 /TR O AT IR BE AT B s N/ A 25 O B T TR R L A
Fig. 4 Inner octagonal hollow reinforced Fig. 5 Inner octagonal hollow steel tube reinforced
concrete column concrete column
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Table 3 Experimental results

IS whifi i B /mm whifi i/ JIEME/MN  BRARBEE/mm BRI SE A R B /mm 5 R SE R R B /mm

FF-2 2000 2.25%10* 25.56 9 400 391
FF-5 5001 5.63x10* 67.00 40 398 358
FS-2 2000 2.25x10* 12.69 6 398 392
FS-5 4999 5.63x10* 17.82 50 394 347
SS-2 2001 2.25x10* 12.33 11 400 389
SS-5 5002 5.63x10* 31.67 52 397 345
TFF-2 2001 2.25x10* 10.53 6 398 392
TFF-5 5000 5.63x10* 16.46 29 397 368
RSS-2 2001 2.25x10* 13.06 7 397 390
RSS-5 5000 5.63x10* 29.61 37 397 360

T: FF. FS. SS 435X 2% 4 v 11 2 . — i [0 58— ity 7 S LA B P o 1 S5 07 2 1 5 43 S FR i i B2 (HD 4 2 m FT 5 my T AL R 43 BIZR NS
JEEE(T) 2N 3.91 mm Al 2 mm; FS5 R i f— i [ — i Al 3, el 2584 5 m A9 T.00; TFFS SR Wi [ 52, ANE RN 3.91 mm, i @
S5m0

2 REERSN
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2485 , W 2 RIRE SR EBE ST, TR HBLRDEREIR X, E, BRI AR i o i PR B
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Fig. 6 Failure mode of tested specimens

(a) Local failure (type I) (b) Holistic failure (type II)
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Fig. 7 [Illustration of the failure of specimen

(2) M5 = B H=5 m, 30 P45 (R AH R, B0 48752 B O, g 1 Ay i 43 o M B BT, AN 5 TFF-5 1Y
FRAYEEE N 29 mm, FF-5 (3R A B2 40 mm, RSS-5 AFRAYHEEE Jy 37 mm, SS-5 AYFR A HEEE N 52 mm.,
FAAE TT LKA (B d o M R A R 25%~28%.

(3) M%< B H=5 m, P8 E B, W o [ 5 0T DL S 4 o= #1148 o ME B8, 44 5 FF-5
BB A HE B A 40 mm, FS-5 (8R4 HE B 4 50 mm, SS-5 (FR AL 7 52 mm. 35 [ 22 AT LUK 1 1 4t
e PERE ST 20%.

22 EENIETIEHE

i SRR A& 8 T, DNIEL 8 HhnT LA R o di ot T o A gl 2 e I e A (LR B, BT 0 A
AR S HsF [0) Py 8K B WA, AR F5 SO B B, 2 J Wi H B 2 AWM, i o 0 it /N R %

P 5 i A o, AG 2 P8 o A, ARAT 1) T A R, PR ) RS, P O B RS R A R
WA, V&R AR T VR R RO A R, R T B R (A, 1R I A A T o D SRR R R B 2 A i
BB B, V4 B 1) R i 1 T €, S5 1B Wi/ N R . WS SS-2 B AN BN 1 I, B 5 B T
WM AR
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fE 5 I {HIAF 25 558 kN, $# i 5 H=5 m I %5 FF-5 BY# 5 J1 (B ik 3] 67 001 kN,
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(1) 54 & B H=2 m, 5 B2 S FR I, — i (] 5 — i 157 SR B 19 o 067 S, T DA v ) 42 1 i 43 <
PERE . An— i [ 5 — o ] 32 254 T (R FS-2) MUBRAXFRE A 6 mm; WU ) S 4 F F (FE SS-2) sk 4%
BE R 11 mm,

(2) M4 & = B H=5 m, W3ty 1 240 R4 A A TR I, 00 785 A JE2 88 mT LA 488 v A 2 ) T 4 < PR BB . n 7 o
B8 S, AN IR B ] (IR FF-5) M 3R AR HE B2y 40 mmy; 76 W9 i [ 58 2508 T, 98 R A2 3.91 mm
(iXFE TFF-5) 5% R HE N 29 mm,
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Fig. 8 Force versus time curves in impacts
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Fig. 9 Trans-middle displacement versus time curves
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Fig. 10 Influence of impact energy on displacement
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Dynamic response of inner octagonal hollow reinforced concrete columns
under lateral impact loading

CHEN Liangting, WANG Rui
(School of Architecture and Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: By comparing with their solid reinforced concrete columns counterparts, the inner hollow
reinforced concrete columns are widely used as piers because of their advantages including light weight and
good section extension. These piers will inevitably be hit by ships. In this paper, dynamic response
experiments of six inner octagonal hollow reinforced concrete columns with and without steel tube are
carried out. The failure mode, the impact force- versus-time curves and trans-middle displacement-versus-
time curves were recorded. The impact resistance of the component is obtained by analysis of the impact
height, the condition of the boundary and the thickness of the steel tube The experimental results show that
failure modes of inner octagonal hollow reinforced concrete columns under lateral impact load can be
divided into two categories: local failure (type 1) and global failure (type II). As the height of impact
increases, the damage seriousness of the component increases. Fixing two endings of the component can
improve its impact resistance. The thickness of the steel tube has an obvious effect on the impact resistance
of the component.
Keywords: inner octagonal hollow reinforced concrete columns; dynamic response; impact resistance;
failure mode
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