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Experimental research on seismic performance of

T-piece unilateral bolted beam-column joints

ZHAO Junyang', WANG Xinwu®, CHU Huaibao', SUN Haisu®, BU Xin*,LIU Huanhuan*
(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. International Joint Laboratory for New Type Civil Engineering Structures of Henan Province,

Luoyang Institute of Technology, Luoyang 471023, China)

Abstract: In order to study the seismic performance and failure mechanism of the T-piece unilateral high-strength
bolt-connected beam-column node, a pseudo-static test was carried out on the four square steel tube column and the
H-shaped steel beam unilateral bolt T-piece connection node, and the effects of T-piece flange thickness and the
addition of triangular ribs on T-pieces on the mechanical performance and failure mode of such joints were analyzed.
The whole process and failure characteristics of the joint experiment were observed in detail, and the seismic
performance indexes such as hysteresis performance, bearing capacity, ductility coefficient and energy dissipation
capacity of such joints were analyzed. It is found that the addition of T-pieces and triangular ribs has a greater
impact on the seismic performance of beam-column joints; the thickness of T-piece flanges has relatively little
influence on the seismic performance of beam-column joints. T-piece unilateral bolted beam-column joints have good
ductility and hysteretic performance, and can play a good seismic performance under the action of earthquakes.

Key words: beam-column joints; single-sided high-strength bolts; t-piece connection; seismic performance; pseudo-

static test
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Fig. 2 Composition of nested single-sided bolts
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Fig. 3 Actual drawing of the opening of the flange and
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Fig. 4 Node model diagram
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Tab. 2 Material test results

t Sy Ju E

WA A%

/mm /MPa /MPa /GPa
7 286.9 448. 2 198. 0 36. 3
9 313.0 464.0 206.0 32.1
11 265.5 423. 4 201.0 38.7
Q2358

12 283.0 456. 0 203.0 30.0
14 280. 6 453.0 208. 6 33.5
16 290.7 450. 6 202 33.3

L3 REmMBEEMNEFR

RGN B I 6 Frs. 5 % H 9L
I, KEFEFP S CE, 30 mm BKIARCKS PR b AR
s, W 4 A RCE — A 50 kN R T T T,
RN T E AN TR EM. T UG E B n
PR TORE , 48 S R W o 0 I 1 3¢ . A BT kA
FHFE M, 7E R G U ) RCE BR LR R, 4l
B SR, T MR AR . R IR 2 %R
PRIG, 76 H BIGRum A7 8 N2 E, B 100 ¢
FEARI R VR B 5.

Eo6 mMHFEEE
Fig. 6 Loading device diagram
TR R A -5 #% X i) (4 75 ¥ 2R AT N2,
MUE IR IE, 43 GR35I W D004 25 4 1
R RS e G 0, 24 T R4 I R 25 1 i 20 A4 1 3R
6 e S A A e, DI O N0 RS A, Ry e i
W RS B FR A SRR A, LU IR 2% 1) B4

fEh gk 2w e, Bl AL 24, 3A - B N,



668 [ 7S < A N S

%% RAKFRER) 04 %

B —RALKIMBAEER 3 U, MBI P 7 BrR.
LB % A2 W SR IR B R B T R B A AR
FRAFH A 856 LT, MBS 2% k.

8

6

(FIF)AIA,

B7 mEEEE
Fig. 7 Load system diagram

R IR AL B8 oAb Ze 62 8 it 40 ) I & % B
AP B T TR AE T s 4L AL R, AE % I i 0 H
T, LS RPidRE RO B N A
MY ASAb. 78 TR ATE T A S R R A B0 N A R R AR
AED B AS, YY1I~YY9 s Afide T BFr 3 -,
FB1~FBI15 4 4ifE T B BE M I, L1~110 4>
I A A T g g AR LI . R R AR R A RS N R
mE WK 8, K o.

O A

O AL

DRt
'S 1 <
| |

B8 BitHmERE

Fig. 8 Displacement meter layout
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Fig. 9 Layout of main strain gauges
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JT14-1 12. 04 25.0 90. 11 59.56
JT16-1 17. 98 23.3 181. 24 76. 80
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x4 FTAENE K(KN - m/rad)
Tab. 4 Joint stiffness K(kN « m/rad)

A/A, JT14-1 JT14-2 JT16-1 JT16-2
1 3 181.71 3529.21 3 169.19 5 838.31
2 2 824.82 3 290. 74 2 464. 39 3 883.58
3 2 537.11 2 711.81 2 395. 69 3212.83
4 2 245.81 2 300. 64 2 241.21 2 714.77
5 1925.95 1725.76 2 016.93 2 328.39
6 1 760. 58 - 1 816. 66 2 062. 28
7 1 587. 80 - 1662.33 1 867. 60
8 1 490. 46 - 1 524.45 1 553.32
9 - - 1 380. 68
10 - - 1 181.90
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Tab.5 Corner ductility coefficient and equivalent viscous

damping coefficient of specimen

0y 0. W

/mrad /mrad o /kJ & E
JT14-1 18.15 51.53 2.84 41.75 0.317 1.995
JT14-2  34.52 71.14 2.06  46.31 0.339 2.136
JT16-1 40.72 104.97 2.58 65.79 0.436 2.271
JT16-2 48.56 97.26 2.01 72.94 0.216 1.363
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