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Fig. 3 Size and construction details of specimens (Unit:mm)
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Tab.1 Proportions of concrete mix (Unit:kg/m*)

L KEEF KW hEP difEm K K]

C40  P.O425R 340 795 969 166 13.58

x2 WM EER

Tab.2 Mechanical performance indics of steel

S/ JE R L/ R AR A/ AR BRGR B/ SR AR A/

A mm MPa 10°° MPa GPa
W =55  259.8 1299 378.8 200
®8 312.5 1524 450.3 205
Wi d10 4496 1395 576.3 201
$12 4384 2225 582.5 197

®3 FEHARHREZITSH

Tab.3 Design parameters of viscous dampers

s F/KN C/(kN+s-m ) a s/mm
DV-2 80 88 0.36 +30
DV-3 50 60 0.30 +30

W FNBLR SR A C A BLE R 0 LR HE 50 s MR MRS
2.4 MEHFE

7 A nag e & T 7 H A g 2 om sl k &
AR A5 B o AR B o Horp, 1) for 2K el VRO
T Tt o, K S48 i MTS hn 2% 3% 4 it i . 2%
AT A G FE SR WA ¢ (1) '8 1) 7 48056 B & 5 T {E
Je N3 A B FFARAS 5 (2) H MTS in 2% 3% 2 4R 4l
TS T2 ) B i Jn K 7



55 4 4] A L, A DR A A T O o SN A 2 ) A P RE T 1075

— 1 AL |

P4 B BLe v 5 il Pk fm =LA

Fig.4 Schematic diagram of connection between viscous

damper and specimen
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Tab.4 Basic design dimension parameters of the connec-

tion between viscous damper and specimen

RoF 24 BAREE
a/mm 550
b/mm 830
6/(%) 60
L/mm 770

L,/mm 165
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Fig.5 Installation dragram of viscous damper
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Fig. 6 Installation dragram of hinged connection between

vistcous damper and specimen
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Fig.8 Schematic diagram of double beam connector
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Tab.5 The test loading cases

T4 a $ S/ T a § S/
1 80 5 2.01 7 550 53 1.62
2 125 8 1.99 8 578 65 1.55
3 200 11 2.15 9 593 77 1.43
4 300 15 2.25 10 650 88 1.37
5 425 27 2.00 11 750 106 1.34
6 480 40 1.75 12 850 133 1.27

T ca N E (em/s?) s MFEHIAI S (mm) 5/ 09 (Hz) o

150+

100+

(s / mm
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Fig. 9 Sketch of test loading mode
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Tab. 6 Characteristic load and displacement values
. i e 1 B 5 379
I

f A, P, A, P, A
i 389 26.8 439 395 37.3 62.8

m

DV-1
b 33.5 294 40.7 395 346 64.2
¥ 45.0 26.5 50.9 391 432 774
DV-2
EA 38.5 3l.2 455 39.6 387 76.1
i 441 319 50.1 39.0 426 79.0
DV-3

L 39.9 31.7 464 395 394 835
TE A 48 P ALK (kNG AL RS A B4 :mm

®7 BXGEMEE

Tab.7 Ductility coefficient of specimen
A G A, A, A An u P
e 26.8 628 1/99 1/42 2.34
DV-1 2.26

EiTA 294 642 1/90 1/41 2.18

W 265 774 1/99 1/34 2.92
DV-2 2.68
B 312 761 1/85 1/35 2.44

319 79.0 1/83 1/34 2.48
DV-3 2.56
hr 317 835 1/84 1/32 263
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Tab. 8 Indics of energy dissipation

WEHS D he, I N Iy
DV-1 0.085 0.132 0.179 0.212 14.25
DV-2 0.092 0.181 0.262 0.386 15.61
DV-3 0.093 0.178 0.267 0.391 16.65
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Fig. 14 Equivalent viscous damping coefficients of

specimens under the test loading cases
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Fig. 15 Total energy consumption of each specimen under the test loading cases
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Mechanical properties on antique buildings dual-lintel-column
subassemblages under fast harmonic load

DONG Jin-shuang"®, GONG Yan-ru', SUI Yan®, ZHAI Lei*, HUANG Bin'
(1.College of Civil Engineering and Architecture, Hainan University, Haikou 570228, China;
2.School of Civil Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, China)

Abstract: In order to study the failure characteristics and mechanical behavior of antique buildings dual-lintel-column subassemblag-
es, typical archaize building dual-lintel-column subassemblages were selected as the model structure, and the specimens adopted
the steel-concrete composite structure and viscous dampers are set at the connection. Total 3 specimens were designed and tested
under fast harmonic load, including two specimens with viscous damper and one specimens without viscous damper. On the basis
of experimental study, the key indexes of mechanical properties are analyzed, such as the load-displacement hysteretic curve of
specimens and viscous damper, the skeleton curve, load-bearing capacity and deformation performance, stiffness and strength deg-
radation. The results indicate that the mechanical properties of antique buildings dual-lintel-column subassemblages with steel and
composite structures and viscous damper can significantly increase the mechanical properties, and the hysteretic curve of the damp-
ing joint is plump. The descending phase of skeleton curves is smoother, and the deformation capacity has been significantly im-
proved. The carrying capacity is increased by 13.9%~14.1% , and Displacement ductility is increased by 13.0%~18.6%. The vis-
cous damper and the dual-lintel-column subassemblages can work together, which can significantly improve the deformation perfor-

mance of the structure at the failure stage and enhance the collapse resistance of the structure.
Key words: antique buildings ;dual-lintel-column subassemblages ; harmonic load ;mechanical properties
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