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Mechanical behavior of a new horizontal connection device for
fabricated shear wall

XIONG Ergang, GUO Fan, ZHANG Meng, XU Han, FAN Yujiang

(School of Civil Engineering, Chang’ an University, Xi’ an 710061, China)

Abstract; The mechanical properties of the connection joints/horizontal joints of the fabricated shear wall structure
play a vital role in the fabricated structure. To improve the seismic performance of the fabricated shear wall
structure,, we designed and developed a new type of horizontal connection device based on the energy dissipation
technology. Through the design, two kinds of horizontal connection devices with different numbers of bolts were
prepared. The dynamic mechanical properties of the devices under different sinusoidal loading frequencies were
tested, and the influences of bolt preload, loading frequency, and bolt number on the mechanical properties of the
device were explored. The influence of temperature rise caused by friction on the mechanical properties of the
device was investigated. Results show that the device could ensure the reliable connection of the structure and
meanwhile consume much seismic energy due to the internal friction, so as to effectively reduce the seismic
response of the structure and protect the main structure. In addition, the bolt preload linearly correlated with the
energy dissipation capacity and secant stiffness of the device, but had little effect on the equivalent damping ratio.
The mechanical properties of the horizontal connection device were hardly affected by the loading frequency.
Increasing the number of bolts could greatly improve the energy consumption capacity of the device. Bolt preload
and loading frequency were important factors for the temperature rise in the device, but the temperature change in
the device had little effect on its mechanical properties.
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Fig.1 Three-dimensional configuration of device A
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Fig.2 Three-dimensional configuration of device B

ERAEAYANES 1300 mm, FE 160 mm = 200 mm,
FAME 20 mm B E A FFA 10 PR AL, R E B I
A6 MERfL, THMAE 1 300 mm 5 250 mm,
B 200 mm , AHRJE 20 mm, EE A FA 8 PIUERE
fLK 2 A HAE A 30 mm A [RITE 2 ML, 258 B FFA
4 NEAEFL I 2 A~ B AR 30 mm (1 [BE 324 L
P A LAV 5 > 10.9 9% M30 = iR



<114 - MoK OE T

AN

5 54 &

VEAE M Bl 3 N 12.9 2% M30 5 is e
ARG LT R SE DL 3 R 4,

(b) FEBERF R~
3 KFEEFXEHGERT(mm)

Fig.3 Dimension of horizontal connection device(mm )
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Fig.5 Anchoring diagram of connecting device( mm)
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Fig. 6 Working principle of device
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Fig.7 Reinforcement of shear wall( mm)
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Fig.8 Photo of loading device
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Fig.9  Schematic diagram of loading device
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Fig. 10  Displacement loading curve at 0.4 Hz
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Tab.1 Loading cases

TGS RS BR/H: RAIERBIE /N
1 B A 0.2 45
2 B A 0.2 55
3 B A 0.2 65
4 2 A 0.3 45
5 A 0.3 55
6 B A 0.3 65
7 HE A 0.4 45
8 BEA 0.4 55
9 E A 0.4 65
10 47 B 0.2 45
11 3E B 0.2 55
12 $EB 0.2 65
13 48 B 0.3 45
14 38 B 0.3 55
15 $H B 0.3 65
16 % B 0.4 45
17 # B 0.4 55
18 B B 0.4 65
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Fig. 11  Layout of temperature sensor, strain gauge, and
displacement gauge
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Fig. 12 Layout of thermocouple temperature sensor
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Fig. 13 Wear conditions of device components
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Fig. 14  Failure of specimen
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Fig. 15  Effect of bolt preload on hysteretic performance of horizontal connection device
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Tab.2 Influence of preload on device parameters under different loading cases
PE G IMESRE/ He % J1/kN FERERE J1 AR/ (KN -mm) FIZERIEE/ (KN-mm ') AU H ¢
B A 0.2 45 3 434.381 1.198 0.507
B A 0.2 55 4 324.444 1.378 0.493
BEE A 0.2 65 4931.723 1.532 0.514
A A 0.3 45 3490.753 1.270 0.486
B A 0.3 55 4 158.029 1.454 0.506
BEE A 0.3 65 4 889.327 1.657 0.512
ALE A 0.4 45 3 608.878 1.272 0.502
B A 0.4 55 4 149.689 1.452 0.505
B A 0.4 65 4 940.998 1.628 0.527
ALE B 0.2 45 2 316.010 1.021 0.445
AE B 0.2 55 2 688.854 1.128 0.432
B 0.2 65 3107.707 1.207 0.455
4H B 0.3 45 2 549.098 1.014 0.444
AE B 0.3 55 2 757.545 1.118 0.436
ALE B 0.3 65 3 055.193 1.155 0.468
AEE B 0.4 45 2 322.052 1.002 0.410
4E B 0.4 55 2 784.706 1.182 0.417
AE B 0.4 65 3 354.183 1.338 0.443
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Fig. 16  Effect of preload on mechanical property parameters of device A
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Fig. 17  Effect of preload on mechanical property parameters of device B
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Fig. 18 Effect of loading frequency on hysteretic performance of horizontal connection device
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Fig. 19  Effect of bolt number on hysteresis performance of horizontal connection device
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Fig.20 Effect of bolt preload on temperature change in device
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Fig.23 Hysteretic curve of force and displacement
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