% 43 %% 3 4 T RE5 xR ¥E IR FROP RO Vol. 43 No. 3
2021 %6 A Journal of Civil and Environmental Engineering Jun. 2021

DOI: 10. 11835/j. issn. 2096-6717. 2020. 173 T A F (TR IR S 4712 A (OSID)

N T 8 B P 5 ) 38 I W 12 52 i B F 52

Ly Zle sk m) et 2og Flalb A5 ay?
(1. #HH LIRS a LARAIEFE ;b BELFR IREZLZA MR T, LA F5 266033;
2. R#EIRG EATRLR,TT Kt 116024

B ARSZERINGR ‘”’J:#Eé’ﬁééﬁ']éﬁ#m& PEAR A3t E G B EMAAEDG R T R, 3
T I RAER ik Mk { A8 R4, BP B AE 22 R 0% i@ it TIEAUMRAR LR  EMHR
3, B2 W 4R AR R B S sk . R RIAE T 8 28R Bl A @ T8 X Fo M) 1% 69 IR A AR AR A, 5F 3T
AR ) W e AR AR B A T TH AR B M M) 1 AT AR R AR AT BK R AR R A R A OB XL S A ad
WA ERWE FROEFILR AR ERF R LR, SRR BB T3 A A T e
SR AR P 18] T EE B, A AR RARL S W T B %EL%%ﬂb,4i17#ﬁL£L7ﬁT%m A% T Fa A5G MR T e, 2
W, B3 AR AL B e AR AR T By b AL AR BN AR AT T R wh IF 4 B AL AR AR

EHIR AT EREHN; M%‘ﬁﬁ%,I‘H/Juéﬂﬁ,zﬁ‘@xﬁﬂi

RESHES . TU3TS. 4 MEARER: A X ERS:2096-6717(2021)03-0059-08

Experimental research on artificial dissipative plastic
hinge construction under low-reversed loading
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Abstract: To enhance the seismic performance of precast-reinforced concrete frame structure, and aim at the
severe damage of beam and column members after earthquake, an innovative construction at beam end
called artificial dissipative plastic hinge ( ADPH) is proposed. ADPHs are constructions that connect
precast beam and column though an embedded mechanical hinge, and additional steel plates are installed to
carry the load and dissipate energy. Eight groups of additional steel plate specimens with different sections
and structures were designed and fabricated. The low-reversed loading tests are carried out on the artificial
dissipative plastic hinge structures with different additional steel plates, the failure modes are analysed, and
the seismic performance of ADPH are studied through the hysteresis curves, skeleton curves, equivalent

viscous damping coefficient and ductility. The results show that the plastic damage will concentrate only on
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middle part of steel plates, and prove the effectiveness of energy dissipation by bending, ADPH

construction possesses the features of damage-control and rapid-replacing, and the U-shape steel plates

could enhance the capacity of buckling-delayed and energy-dissipating.

Keywords: artificial plastic hinge; frame structure; quasi-static test; additional steel plates; hysteresis curves
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Fig. 1 The ADPH configuration
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Fig.2 Mechanical model of ADPH

2 IR

2.1 Rt

B RiOP Y ey Nl N B 1 DB S T W Oy
FEN I RE Y 1 B it 1 9 e 0 9 i R, Bk
EEAS IR 2 8 B A %) 7 28 B i Tl

N TIHRE B R 1:2. 5 45 R, BAA R
SHUE 3 R s BLBRARE B Ae) i 28 8K F NM400 5
S A A S B AR AR R T Q2358 A1, R AR
FH M20 mom g, B IAE 8 41, Ho
A R FFEE N - B 2R AT S8 N A, FF 48T X 40
R BT HEFAS oy BT 8%, FF 296 B 10,20 mm,
JEEES 6 mm, BN, g5 B20f 3R MK AR
SRR R oy BT 4k L 42 58 B A 20 mm, 24BN
WA 4 s

2.2 MEFARFENEE E

R TETT & P TR 2 45k g &= 17, W&l 5
FEs AL S I 4E N T RSB M B i R 8 1) Y
RS, N TR PE Bk i i v i 5 e ) 28
Iz , W 1)V Bl 25 55 2 98 3% 42 WA e it on 41 SR 432
BT MERZ AN MTS-100 kN B P RELREVE 5
v, [ & e 5 LVDT o # 4% B 4%, 7 % i [l
250 mm,

o ATHIEMHERNE . 109M0REIE it
- IR

500

1100

3 AIZHEHIE (mm)

Fig. 3 Artificial dissipative plastic hinge configuration(mm )

)
. I :
.

5 4 H SRR 1
Fig. 4 Detachable plates specimens

N MTSHESh
feam |
/ ehek :

O ATtembEeer

(a) REEERE

(b) REB;
5 FWiNEE
Fig. 5 View of test equipment

LA o X828 ] 45 B T 0 At 1)1 i A 3
HEAT R RAE S 0 8 a6 R 57 A% 4% il 14 775X
TN MR A BROCAAU SR LU IROEAS A, N3
BEARIN 2 Ko ARG o B IR MG > B A9 Al
P B T S 0 R I e R iy 48T o 3 0 L £ 28 A
8520 LA I o 457 1 a8, B 2% 11, I SE 45 BT A4 AR



62 I RE5xE e

FROF E O

% 43 %

3 REERSMH

3.1 KUK EBHIFER

XiF 8 AL AR A i g ek A H 4 AR T 50 R S B[]
M2 R4 T EE L DL A20 R AF R 6 i 56 28400 46 By
B 2 6 A8 i 2R S AR AR AN S R B R A
BUARGT RS s AR 220 2 9e (1. 2%0) B, I i 4
I8 R S [l 2R rp s et B R T RS
MG RN B 2 3 (£ 1. 8V,
SR P R S, FL AR A R kA
IAVERY B, AN 6 () BT s 76 BL IR B o2k, AR
— M ORFREZ H e AR s 53— MR Re 22 Bk 2 5 in 28
FH T (4. 250 W IR SE I A 30 FS il T
GRTE T BEINAR AR () WS 5 FLEE 2 ] H BT TR IR 5
TENNERZES 10 9% (6 90) B, B I 400 e 98 1 X de A
Wi e , B R A AT 1 1 — 251G K, A 21— A%
2R IR A e A B R B AR S R B T R
{SRAFAE s IR 5 13 (7. 8% Bf, A&l 6 (b)
BT s T AR Hh 5 A K A B 457 1k in 2

¥
(b) A20iR4:

B 7511187
(a) A20iA4%

(d) B20fijM:

6 HIWIMK
Fig. 6 Test phenomena of ADPH

FHEL T A ZANA . B SRR 7R 2k 0 B b s Wi
BB R . DL B20f R, FEET 4 (2. 4% i
A AR, R WAK MR B ARk, A I il B
5 AR NI 5358 43 H PR o e R B4 12
Ge(E7. 20 B SRR b A At B BH I L 0
&1 6 (o) iz o a7 28— B 2R ith Ze s 3450 AL b )
TR, AR B 13 H(7. 8% B, AR T s ™ E
JE L A 6 (D) Fs s RS 15 % (E9%) i AR
TR AR A — B 2 L 5tk gk . Ho, A2of
TR FH TN R 22 1 AR A A AE D R R B0
AR A7 ) o2k s ok e i ey 2k S AR IR I AR Ak i 2R
HAR R0 I G KB, fie A SR T 2L 0

(

TIERAR 38 255 ph 7 R 50 S T A A 2
I H T i PR 7E AN FEEAR
3.2 wEEIHZ&

&7 g 8 2RI 1) St iy 25 R e A i [T ith £k, m)
UL 8 ZH A 0] il 2 R A AR AL, 76 48 2
P B L, RN T A nEGs R,
AT i 5 0 fh P JEE 42 TG A T B L B AIG T R T
[ RPTIE R A HOK, 8 5 2B AR —E
TR,

50

0

ZHE/(kN-m)

Z%/(kN-m)
3

-50

-100

100 100

50 50

5/ (kN-m)
‘ (=]

3
S

Z%E/(kN-m)

-50

-100 0 4 8 12 710912 -8 0 4 8 12

-12 -8 -4 4
#4f1/102rad #4f1/102rad
(¢ ) A20f3R44 (d) Al0fistA:

=
S

%3
S

W
il

W
il
//

=)

.

Z%/(kN-m)
25546 /(kN-m)

@
S

w
=)

Z4/(KN-m)
I =
ZH/(kN-m)
I

@
S

058 4 0 4 8 12

%ﬁmwmd #401/10rad
(g) B20fik Ak (h)B10OfiRA:
7 REHE S

Fig.7 Moment rotation diagrams

MR 7 AU, A IR R RO, IR B
B, i il Z AL, M2 N, B S8R RS
BH S8 A5 /IN o T T R AR A A 2 B A G i [l
fhZIE ARSI, 5 LGN BE A 1 HhIE
BB BAH L SR T B Al B AN Al (9 N 3K RE 2B A
BORAT S ELASE B el 2k . A208 31 i [ml
ith 2 B RO A A U I R b SR T) 1 el T AR
FAAFERI IR SR IE , 5 BOZ AR 1 ) i g P9 5 B

0 4 8 12



% 3 L3R, H5 AT A R MK R 2 R AR 63

TSR 45 1 2K
3.3 FERERE

L8 2R BRI e A A2 i ] A 5% 1 R Sk ik
P BAEREMI S ARG, 32 1 R 8 4L BRI B A= 1 1)
W BRAS K R FERE . e i T3 T A, B 2l i R AR
AE A EARXS T A A B P 3 S e e R
Tt 92 %6 s R 43 BT 4 1 ARAR AH X AN 73 BT 5% 1) B9
M EAEREFET 30. 790 FFAEFERE 10 mm AN AR AR YT
FHEETERE 20 mm MRS FEREER T 19. 2%,

®1 AHBEERRREE
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