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Expermental study on asisnic perfomance of a full-scale
multi-story residential building of CTRC structure

FENG Peng, CHU M ingjin"?, HOU Jianqur®, YE L iepind
(1 Key Laboratory for Structural Engineering and V ibration of theM inistry of Education of China, Tsinghua U niversity,
Beijing 100084, China, 2 School of Civil Engineering, Yantai University, Yantai 264005, Ching;
3 A rchitectural Design and Research Institute of Tsinghua U niversity, Beijing 100084, China)

Abstract: CTSRC (cold-fomed thinwalled steel reinforced concrete) structure is a nev camposite structural system
for residential buildings A CTSRC structure consists of walls and floors which are made of the prefabricated steel
skeleton and the infill of concrete Steel skeletons are composed of cold-fomed thin-walled steel studs with web
opening in the longitudinal direction, steel strips in transversal and the pemanent fomwork of steel meshes, which are
assmbled in site before casting concrete  To investigate the seisnic behavior of CTSRC structure buildings, a 3-story
full scale model was constructed and tested under lowv cyclic lateral loading, which smulated the seisnic repponse of a
6-sory structure M echanical performance and failure mode of CTSRC structureswere obtained in the test Test results
show that CTSRC structure has aufficient load carrying cgpacity and high ductility required for seisnic intensity of 8 0
per Chinese design codes It isvalidated that the connection details in the structural model are effective o ensure the
integrity of structures It is found that the inter-siory connection of walls significantly affects the behavior of CTSRC
structures The load carrying cgpacity can be increased by improving the connection configuration The test al© shows
a good composite effect betwveen the steel skeleton and concrete in the CTSRC structure

Keywords oold-fomed thin‘walled steel reinforced concrete (CTSRC) structure; full-scale structure test; aseisnic
performance
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Fig 1 Camposition of CTSRC structure
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Fig 2 Residential building of CTSRC structure
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Fig 3 Plan of tested model Fig 4 Section of tested model
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1
Table 1 M echanical property of structural steel
/M Pa /M Pa
c 317.0 430.6
C 315.5 423.0
312.9 423.2
2
Table 2 Compressive strength of concrete
/M Pa
26.4
17.0
27.3
27.5
27.5
3 C

Table 3 Minmum net section dmensin of
C-shaped steel studs

o
I3
Lt

b/mm R/mm t/mm A /mm?

H/mm B /mm

100.0 31.0 9.3 57.0 1.5 204
90.0 44.0 9.3 46. 6 2.0 301
1.3
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Fig 6 Layoutof steel ties atwall intersection Fig 7 Configuration of coupling beans
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Fig 8 Pictures of model construction
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Table 4 Contol displacement of each bading step in final phase
1 2 3 4 5 6 7 8 9
H /2000 H /1500 H /1000 H /750 H /500 H /250 H /148
/mm 1.6 3.2 4.3 57 8.6 11.5 17.2 34.0 58.0
D H
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Fig 12 Loading hisory of model in final phase
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Table 5 Resultof the first stage bading in horizontal
1 2 3 4 5 6 7 8 9

/mm 1.74 1.88 1.74 2.78 2.70 2.69 3.23 3.30 3.28

/ kN 292. 6 312.6 301.9 415.0 410.7 412.3 476.9 474.9 474.2
/mm -1.79 -1.89 -1.80 -2.81 -2.88 -2.83 -3.35 -3.32 -3.31

/ kN - 365.3 - 365.3 - 346.7 - 551.6 - 551.8 - 526.8 - 642.8 - 622.6 - 622.5

[ KN- mm~* 186 180 182 172 172 170 170 165 166
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Fig 15 Load-digplacement curve of second stage loading
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Fig 16 Skeleton curve of load-diglacement
of final loading
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Fig 14 Cracksof structural model under loads of
282kN, 794kN and ultmate state
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Table 6 Value of feature points and displacem ent ductility
1]
/KN /mm /KN /mm /KN /mm
1430 14.21 1622 33.61 1380 55.25 3.89

- 1571 - 11. 40 - 1724 -34.01 - 1466 - 54.30 4.76
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Fig 17 Structural digplacement of structural mode
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Fig 18 Slips betveen sbories
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Table 7 Responses of the structure

0. Imm;

1. 2mm

kN
mm
8 282 2.05( ) 1/4195( )
-1.45( ) -1/5931( )
8 704 5.85( ) 1/1328( )
-3.75( ) -1/1871( )
8 1588 21.1( ) 1/909( )
-12.1( ) -1/1018( ) 1. 5mm,
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4
CTRC
[2]
(1) ,
8 , CTRC
(2)
, (1) [3]
(3)
(4)
(5)
, [4]
[1] , , . -
[5]
[J]. , 2002, 22 (4) : 90-

96 ( WANG Zonggang, ZHA Zhixiang, N IE Jiangua

10

Experimental study on antisisnic behavior of a full
scale building of 6-story porous brick and snall-size
hollov concrete block structure with constructional
column bean systen [ J]. Joumal of Earthquake
Engineering and Engineering V ibration, 2002, 22 (4) :
90-96 (in Chinese) )

1/2 [J].

, 1999, 20 (1): 3138 (GAO Xiaowang, WANG
Qing, X AOWei, etal Experimental study on the 1/2
scale model of a 8-story camposite structure of brick
walls and concrete shear walls[ J]. Joumal of Building
Structures, 1999, 20(1) : 31-38 (in Chinese) )

1/2 8 [J].

( ), 2006, 38

(1): 6268 ( XU Shufang, FENG Ruiyu, ZHANG
Xinghu, et al Study on the asisnic test for 1/2 8
scale model of ten sbory reinforced concrete hollow shear
wall structure [ J]. Joumal of Xi'an University of
A rchitecture & Technology (Natural Science Edition) ,
2006, 38(1) : 62-68 (in Chines) )
@B 50011—2001 [S]. (&8
50011—2001 Code for seignic design of buildings
[S]. (in Chinese))
J&J 3—2002 [ S]
(J& 3—2002 Technical ecification for concrete
structures of tall building[ S]. (in Chinese) )



