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Structural Factors Influenced Global Ductility of Staggered-Truss
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Abstract: Improved fabricated efficiencies and low mill prices make staggered-truss structure
system winning choice for multistorey residential construction. To generalize the use of the
system, more works need to be done on design methodology, details of seismic design and seismic
design methodology. Authors investigated influence of some factors on global ductility of
staggered-truss framing system. Those factors included non-truss on the first floor, the model of
connection of elements and ratio of building height and building width. Some suggestions about
seismic design of the staggered-truss framing system were offered. It is good to the application
and popularization of the staggered-truss framing system in China.
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Fig. 1 Structural Plane Layout of 18-Storey
Residential Building(Unit:m)

5 B AR Y A 1, SR T B ARL 5 A A
W42 P A 32 D QAT 0 A L. 5 BE B0 e R 1Y

SR LOZAE BRSO B I T A T SRR R AR it

S BT RN R BT A B TR 5 M A B 5T L IRAT i
X 2% 8 o BRI 42 1) 3% 508 3 DL BOKS 52T 5 I
2 2 4y BB 0 o AR T A L AT
SREBVE AT 5 AT AR LR L AR 1A 3.

i

\A

i

/\

Ny
ﬂ-=?‘r

i

B2 8SEEEHEMHEEN
Fig. 2 Structural Layout Perspective of
18-Storey Residential Building
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Tab.1 Comparison of Hinged Connection Model and Rigid Connection Model
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Tab.2 Influence on Ductility Comparison of Truss and Non-truss System on the First Floor
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Fig.3 Deformation Comparison of Different Connection Forms
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Fig. 4 Structural Perspective of Residential Building

of Non-truss on the First Floor
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Fig. 5 Plastic Hinges Distribution of Truss on
the First Floor Mixed Staggered-Truss
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Fig. 6 Plastic Hinges Distribution of Non-truss on

the First Floor Mixed Staggered-Truss
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Tab.3 Design Parameters Comparison for Structural Schemes

of Different Ratios of Building Height and Width
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Tab.4 Parameters of Equivalent SOD System for Structural Schemes of Different Ratios of Building Height and Width
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Tab.5 Global Ductility Coefficient Comparison for Structural Schemes of Different Ratios of Building Height and Width
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Fig.7 Shearing Force at Bottom and Top Displacement
Relation for Structural Schemes of Different Ratios of

Building Height and Width
(14 8 A S P 28 5 7 204 1 8 EG PR 3 R . &%
A3 g g AN R 5 B AT LUK O BfEE & 98 L

(DGR G R R BT b BOR TR SR S
JEUFF 1) i B BT D U2 R B A T R A B BT L
e ZLORIE R AT 9 5% Bl fiE

(2% JEFNRZ TR A VE b2 T B TP fiE
T3 T R EE B o A P R RS i A S0 L HL
Gy I8 R AR N T B A ORI BEIR - IR 0t S WA
T R PR BT A M DX G SR IS JZ TN 7 L 1Y



56

EAMFE TRFR

2006 4

ST AR A I IE 5

(3) B 1 T LU A 340 » 300 45 4 S T A &R 1Y)

RERIEVE R RO TEVEARAE PR, BAE 7 R 7
JE LR PR BBy M X 4 45 1 52 B T 2R A 2R A R 9
FUE/NT 557 8 FEHTRR BERT M IX . 19 45 4 58 Fi A7 20
KRR I LEADNT 4.

S 2% Sk :
References:
[1] JHger. Brii g s M 2e ds i ik = g i LT . 8454,

[2]

[3]

[4]

[6]

2000,15(2):16-18.

ZHOU Xu-hong. The Application of New Structure
System Staggered-Truss Frame[]J]. Steel Construc-
tion,2000,15(2) :16-18.

W A ST AR R TR PR RE B 1 4 A
[J]. 2 ARTA%4R.2002,35(4) : 12-16.

PAN Ying, ZHOU Xu-hong. Dynamic Analysis of
Anti-seismic Behavior of Staggered-Truss System[]].
China Civil Engineering Journal.2002,35(4) :12-16.
JALGE L S B B 1 T B R S A AT 2R A
R i) TR )% ,2004,21(3) 1 25-30.
ZHOU Xu-hong, ZHOU Qi-shi, HUANG Xiang-
xiang. Calculation of Internal Forces of Staggered
Truss Structure Subjected to Vertical Loads[J]. Engi-
neering Mechanics,2004,21(3) :25-30.

JR AL R A KA AR T SR AT AL A BN
JIAN RS T LT 1. B4 2 R, 2004, 25 (4) : 66-
71.

ZHOU Xu-hong, ZHOU Qi-shi. Calculation of Inter-
nal Forces and Drift of Staggered Truss Structure
Under Lateral Loads[]J]. Journal of Building Struc-
tures,2004,25(4) :66-71.

VFLLIE 28 20 XK A AC B HT AR S Al A R 180T 3 AR
(V1. #5454 ,2004,34(5) :1-7.

XU Hong-sheng, ZHOU Xu-hong, LIU Yong-jian.
The Outline Design of Staggered Truss Frame System
[J]. Building Structure,2004,34(5) ;1-7.

I PR S S Ll RS Y 1 =R R Lo o]
kR @R ¥ 5 TR % ,2005,22(2): 1
14.

L7]

£8]

Lo]

[10]

(11]

[12]

ZHOU Xu-hong, SHI Yu, ZHOU Tian-hua, et al.
Cold-Formed Steel Framing System of Low-Rise Res-
idential Building[ J]. Journal of Architecture and Civil
Engineering,2005,22(2) . 1-14.

KRR RELVFOth. EEGRAIEA T IOH 4587
TN 3 e s TR B+ B Y R IR B L) ).
B2, 2001, 14(3) £ 44-50.

SONG Yong-fa, SONG Yu-pu, XU Jin-song. Experi-
mental Research on Deformation and Ductility of Un-
bonded Partially Prestressed High-Strength Concrete
(PPC)[J]. China Journal of Highway and Transport,
2001,14(3) :44-50.

RS 7R S R el 1 KoK= oY O S s O R
i ] PR 1 X IR B R S R AT L T E A B R
2004,17(3) :51-56.

HAN Lin-hai, YANG You-fu, YOU Jing-tuan, et al.
Experimental and Theoretical Studies on the Hyster-
etic Behavior of Beam-Columns of Concrete-Filled Cir-
cular Steel Tubes[J]. China Journal of Highway and
Transport,2004,17(3) :51-56.

A TR T R i . R AR A TR RE AT AT AR
FRORER I WF e LT ], A 8% 2 i, 2004, 17 (3) £ 62-
67.

DI Jin, ZHOU Xu-hong, LIU Yong-jian. Research on
the Ultimate Bearing Capacity of Joint in the Concrete
Filled Rectangular Steel Tube Truss[]J]. China Jour-
nal of Highway and Transport.2004,17(3):62-67.
R R B E A AT AR AR B T B vk
(T, o 2 B2 4R . 2003, 16 (1) : 47-49.

JI Tao,ZHENG Jian-lan. New Calculation Method of
the Fixed Angle Softened Truss Model [ J]. China
Journal of Highway and Transport, 2003,16(1):47-
49.

VFLLRE. 50 45 K9 52 55 M7 20 A 2 10 B 78 I 1 1 g 40
[D1. Kb W K2, 2003.

XU Hong-sheng. Analysis of Global Ductility of Stag-
gered Truss Steel Frame System in Severe Earthquake
[D]. Changsha: Hunan University,2003.

UBC 97, Uniform Building Code[ S].



