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Abstract

Through doing low cycle reciprocating loading test of 3 reinforced concrete box column under
axial pressure ratio of 0.1, the paper explores the transverse wall thickness ratio and cross section
of longitudinal reinforcement ratio on the influence law of plastic hinge length, drawing the fol-
lowing conclusions that the plastic hinge length of reinforced concrete box column under low axial
compression ratio is increasing with the increase of the ratio of transverse wall thickness and lon-
gitudinal reinforcement ratio.
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Table 1. Basic parameters of the specimen
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RCBC-1 1600 650 400 70 70 510 260 1.10% 0.22
RCBC-3 1600 650 400 70 100 510 200 1.10% 031
RCBC-5 1600 650 400 70 70 510 260 1.42% 0.22
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Figure 1. Section size of specimen
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Figure 2. Loading device and loading regime
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Figure 3. Number and arrangement of steel bar strain gauge for pushed side columns
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Figure 4. Load-displacement curve
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Figure 5. Curve of longitudinal bar strain along column height of specimens RCBC-1 and RCBC-3
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Figure 6. Curve of longitudinal bar strain along column height of specimens RCBC-1 and RCBC-5
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Table 2. Plastic hinge lengths of RCBC-1 and RCBC-3 specimens
# 2. RCBC-1 5 RCBC-3 ik fH 2B M K

RCBC-1 RCBC-3
A5
DA i 5 £t W FRALES 5 R A i 2 A W PRALFS 55
YE ALK /mm 120.4 231.5 1293 268.7
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Table 3. Plastic hinge lengths of RCBC-1 and RCBC-5 specimens
# 3.RCBC-1 5 RCBC-5 iR fFROZB MK E

RCBC-1 RCBC-5
R
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K /mm 120.4 231.5 140.9 283.61

E: REAEEMER RO KERHE, RAaFiE.

33. BURKENEWEZES T

R YB I A K B R 2, A SOt 3 AR A AT WG )5 A5 B O M A K B, R R AR AT
R I BE S LY L 2095 T 05 23 0o M P K R B AR
33.1. HEZEELTHEEEKERF

EHUR M RCBC-1 5 RCBC-3 BEATXS LU T, 15 34 1 B2 2 L AR AL A B IR K FE S, &% B 5091
T3 4 fiow.

Table 4. Related parameters of each column section and plastic hinge length
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Table 5. Related parameters of each column section and plastic hinge length

=5 BEHBEBAXSHREERKE

\ BAVERLC B /mm
G VLIRS

PR £ 28 PR i
RCBC-1 1.10% 120.4 2315
RCBC-5 1.42% 140.9 2837

1) HHhEEEA 0.1 B, RCBC-5 {4 LT RCBC-1 14 A I 5 3R BN 1 29.1%, AH S Ft 06 {1 ey
S SR AIRS s BB K EE A BIBEIN T 17.0%. 22.5%, X & i T AEG I PEREIN SN 1k 5 E i, 46
RUAE BOREIR £ B N, A3 IR A B A C 5 2R, A R TS R T AR

2) M 5 AT DA AR A VR A AR AR AR B R, A AR (0 BB AR K I o LA S 1 SR 4
I3 K o

4. &5t

ASCEL 3 AUt GONFERY, i 7EEIE R USRS A A R FON A B B R, B AL
FRITE RRT LA i MR A AE 32 B = A HTIN OB RE /DN, IR 3R A AR AR SRS b, SO R R A L AR 1
WA BRI

1) FEARE S BE S A0 A TR o - AR R AT (Y 2R R B RE A N B RT3 52 8 17 BE 5 B ), (ERE A A7 3
BRIV R SR R B R LU R AROR,  HLREAE B R BE R B AR08 KT R K

2) AN R ERE A AR AR R R, R A A SR A R I A L T A R A T 4 K

3) ARG LT, FT LA 2 0 RS 2R A ) B S LR 005 B A R KRR A R AL R BUR R RE

SE
(] 2R, fet, AR, LRy, VR 1 P YE P K R RSB L], b5t Tk 2244k, 2014, 4009):
1334-1340.

(21  ZE0h. SMSE R T AT AT SRR B A BR T A T [D]: [ 2 i 3] 75 R NBHEIOR 2%, 2017.

[3]  FMAE AR ESF R AR IWE A [D]: [ 228 0. /R E LGS R TR 1A OB, 2012.
[4] e Rt MRERPUEM]. B RSFEREA IR, 1997.

[5] ZEoawz, B, KB, BT RS TSSO MR K ] AR TSR, 2016, 49(2): 87-97.

[6] P43, FhIRBY, FEHA. S\ 1a) M T iy Ak B AR 2 6 i 772 S8 A B MR BRI FE IR T[], BRIE B 22 5 TRE 24,
2014, 11(3): 87-97.

[71 Park, R., Priestley, M.J.N. and Giu, W.D. (1982) Ductility of Square Confined Concrete Columns. Journal of Structur-
al Division, 108, 929-950.

[8] Priestley, M.J.N. and Park, R. (1987) Strength and Ductility of Concrete Bridge Columns under Seismic Loading. ACI
Structural Journal, 84, 61-76.

(91 < EMS. AR e A AR AR AT B E D R IR TR S R IR ST [D]: (W2 608 30). 7500 FRHIRHECR

2 2017.
[10] Z=R=, I8, AZET, %5 PRS- I8 MK B AR (AR B R ST R[], db st Tk R 24244), 2015, 41(6):
873-879.

DOI: 10.12677/hjce.2019.82021 163 T ARTHE


https://doi.org/10.12677/hjce.2019.82021

Hans Xh
SIS R PR 2

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HIAMATI ISSN: 2326-3458, Rw/ )
2. FTFFFAME 5T http://cnki.net/
Ao« EBRSCERAE” HEN, A SCERRRE, BIRE

AmiE S http:/www.hanspub.org/Submission.aspx

HATIME#E: hjce@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Experimental Study on Influence Factors of Length of Plastic Hinge of Reinforced Concrete Box Column
	Abstract
	Keywords
	钢筋混凝土箱型柱塑性铰长度影响因素的试验研究
	摘  要
	关键词
	1. 引言
	2. 试验概况
	2.1. 试件设计
	2.2. 试验测量内容及方法

	3. 试验结果整理与分析
	3.1. 确定荷载–位移关系曲线
	3.2. 计算塑性铰长度
	3.3. 塑性铰长度的影响因素及分析
	3.3.1. 截面壁厚比变化对塑性铰长度的影响
	3.3.2. 纵筋配筋率变化对塑性铰长度的影响


	4. 结论
	参考文献

