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Fig.1 Multi-grid composite wall
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Fig.2 Generalized double anti-lateral force structure

JUOREG S AR BA LT 4 DNEARE
ik :

(1) Sk R WA TAMAR, H45 85838
TR, [R] I 25 F8 BT BY K BEFI 5T 55 W BE

(2) K2 BY 54 J8 T 454 B B0 BY W B b A8 RE AT
SHEC,  FH LAPTBY NI BERR K B 7 &5 4 1 D 1A M R AR
FIRIEE 1 B PR FIRE REB 285

(3) PUBYRIBE AR X BN TS5 AR A 5 2 BT
B, AHE 5 E AR R A

(4) PIAT S5 K Z AR KT 8, EHR
4 AR T .

JUSCRE S, PTG B 5B R BRI BT
RIS BT DS AN AHSE, #20A F B e A
Hep, HARKyisRBEMaRA, FBEEES
BB TV, H e —BE L
MIHE 2, TS B B BUBY R BEA X AR K, B BY
DI /AN TS AR TER, ekt —HEX
EHBY Jyd. ARDIH, AR R AL O N [ ) &5
K, WAERREEH, MR- A . BT H
Joh S5 8 B ) SCIUE HUO 7 26 ¥4 3R 93 2K e i 7% &
MSHIE 1.

2 TXRERMHEHERNGE—UHBITE
it
R )" SOREGL S7 25 TP T G A B A5
By RIA AL B T e, SRS T R

G—RIRTE M TR, HESH TR
PR G KL RS ) 58— T, ST — R B



1190 ) £

= Eird 2010 £ FE 42 %

1 ITXNERMWHERERBSE
Table 1 Parameters of generalized double anti-lateral

force structure systems

Substructures
Structure systems Shear Flexural
stiffness rigidity
frame structure I-frame Y N
2-frame Y N
frame — shear wall 1-frame Y N
structure 2-SW N Y
frame — composite 1-frame Y N
wallstructure 2-CW Y Y
composite — shear  1-CW Y Y
wallstructure 2-SW N Y
coupled shear 1-SW N Y
wall structure 2-SW N Y
composite wall 1-CW Y Y
structure 2-CW Y Y

He N RRERIBEAN T A —MRIEATERK, A58 ZERE
HRIRE, Y Rr-BIRBERE; SW HRBIHE, CW Rr5E
5T Ak,

Note: “N” means that the stiffness is infinity correspondingly,
so the deformation related to the stiffness is ignored in the to-
tal deformation of the structure. SW represents shear wall, and
CW represents multi-grid composite wall.
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Fig.3 Calculating model of generalized double structure
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UNIFIED DISPLACEMENT CALCULATION THEORY OF GENERALIZED
STRUCTURE WITH DOUBLE RESISTANCES TO LATERAL FORCE Y

Guo Meng®  Yao Qianfeng
(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract  The building structure is considered as a structure with double resistance to lateral force and
consists of two substructures in generalized concept. Horizontal deformation of the substructure consists of
bending deformation and shear deformation. Unified displacement calculation method of the dual structure in
elastic stage will be proposed in this paper. The basic regulation between internal force and deformation of
every substructure obeys Timoshenko beam theory. Based on cooperative work mechanism of two substruc-
tures, the unified displacement differential equation of generalized structure with double resistance to lateral
force is established by deformation continuation approach. Taking uniform load as a sample, the unified dis-
placement analytical solutions of the dual structure are deduced which include bending deformation solution,
shear deformation solution and the total deformation solution. The displacement differential equation, special
solution and displacement analytical expressions are compared between frame-shear wall structure and general-
ized structure with double resistances to lateral force. Frame-shear wall structure can be regarded as one of the
concrete expression forms of the double structure. Numerical example results indicate that calculation accuracy
by analytical method can meet the requirement to the middle-high dual structures. The unified displacement
theory of generalized dual structure makes structures with different deformation characteristics to connect to-
gether essentially, and it has important theoretical significance for us to understand deformation mechanism

and internal relations of the building structures deeply.

Key words generalized structure with double resistance to lateral force, multi-grid composite wall, unified

displacement calculation theory, displacement differential equation, bending deformation, shear deformation
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