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Size Effect on Plastic Hinge Length of Reinforced Concrete Columns
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Abstract: This paper was based on the text results of 12 different section size columns under monotonic
loading and low reversed cyclic loading. In order to study the effect of section size on plastic hinge
length, four methods were used to determine the plastic hinge length of the specimens: longitudinal rebar
yield, “longitudinal rebar strain-section curvature”, “dial gage-section curvature” , equivalent plastic
hinge length. The analysis results show that the four methods used to determine the plastic hinge length
have certain differences. Result of equivalent plastic hinge length is the minimum; result of method “dial
gage-section curvature” is the maximum. Plastic hinge length relatively decreases with increasing of cross
section size. Then, on the basis of experiment, the section size effect coefficient of plastic hinge length
was proposed.

Key words: reinforced concrete column; large size component; plastic hinge length; size effect; section

size effect coefficient

SRANHARE R T, B9 1R B A Wi 5 ik A 98
RS, B RBre . MR KERETEN
VT EMBERITH - EESH. BV EY
BHREEETENGRE LR, AR BEEM
T K& B T AL s i 3098 B 38, 4 — 6

Wi H 3. 2014-02-27

FE T X A TR B R AR M B AT R Y O
BB T — SR BE LA M K T
B TFIRE ARG, X B EE T AR T
R E R B G AT, 05 F E bl 12 i
W2 BRSSO B, B TR E R Tk

BEWH: BRARPELLIUE ¥TB) (50838001 ) 5 HR B AR ¥ %450 H %8 (51078011)
BRI FRE(1962—), B, #%, TENELEH G TRAEFEKPIF, E-mail; lizb@ bjut. edu. cn









oW

FINBERITREIESE 2 MHER,RE
ra 12 WAE. BT () i 48l 3R A T 0 A
R, AL 45 R WF-4-7-0. 4 800 H R4y
AR 128 A T .

A1 3 () AT, BT i 2R B K £ B 5 K&
W4 o, 8 B B A S R 8 0 T /) , ELAE WA
17 BRAT B R AR, R B 5 3(b) KUK R R
Feo BT AR R 0 B OBV BT K B B E T ik
5F 82 HRE, mE3(c)Fixw,P=P M P=0.285P,
BRI BEERESRLE L
2.3 FEVGERENEKE

Priestley S E BT SREERRKE” L,
MIHEE. K 4(b) bR SC B il & 0 A N R
KB 4 () B s H RS0 e IR R o,
MERBHRX [ NS AeBHAHR o, B
B o Y A A B R o, D — W I,
YEPE BRI (I PERE F O o, 1, RE TR A o IR
iR A FIBHENE A A, HEELH

A=A +A,=A +o [ (H-1/2) =
A+ (o, @), (H=1,/2) (1)
Hep, JE ik 62 %% K
A, = f: xp(x)dx = f:x%dx=%¢yﬂz (2)
¥ (2)HWARK(1), 715
A= H/3+ (¢, -¢ ) (H-1/2) (3)

H(3) MR SR M B K E

2A 2(A - H/3)
- /Hz__»zﬂ_/ . _2(A-¢H/3)
@, P, @,

(4)

Hrp
— 8y
O Tk,
£,=Ben+e,)/(3e, +&,) (6)

K H o, N2 B i AR B A4l 3R 5 e, S A7 A Ji IR
RAR; &M 2 E K & B R B b HEIE A K
R n RIRFRIBE L 6, MR EE T KN S35 5 f,
BB EE L M IE 2, &, =0.002 +0.5(f,,, —50) x
10 7%, M4 (/N F 0. 002 B, B 0. 002.
RESREA N TFEBHARIMHRE L
M, HANZ IR EE + K PIR PR R AR ST, B & 3R 4
K ARBRL A REHEEEEM IERELHZ
EmEBEAN HARGHRE T BRERBAES, N
TR IE R N AEE M. Bk, EH K, TR

(5)

EHE, . AHBRETHBHERERT MR 1337
o Ay Ap
22 =
i -
[____| P .0,
(a) IREHE (b) SEPREHE (o) B LB AR (d) TS

B4 SBMrERKEER
Fig.4 Model of equivalent plastic hinge length
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