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Abstract: Based on the phenomenon that most ground fissures have tended to be in the stability of the low rate state in the past two
decades in Xi'an and the earthquakes occurred more frequently in our country in recent years, the thesis is aimed at using to use the finite
element software SAP2000 to make a nonlinear time-history analysis with the three-dimensional displacement activity characteristic of
ground fissures as a foundation. The research object is building of frame-shear wall striding ground fissure in Xi’an. In this thesis, the
vertical settlement and horizontal tension of the ground fissure are applied to the bearing of the different SAP2000 finite element models
in the form of initial displacement. By nonlinear time-history analysis of the finite element models without prevention measures under
high-intensity multidimensional and multi-point seismic and high-intensity multidimensional and consistent excitation seismic as well as
the nonlinear time-history analysis of the finite element models after setting settlement joint under high-intensity multidimensional and
multi-point seismic and high-intensity multidimensional and consistent excitation seismic, it reveals a series of research results, such as
the development trend of plastic-hinge, the stress nephogram of shear wall’s concrete and rebar, the elastoplastic interlayer displacement
angle curve. With contrastive analysis, it clearly shows the characteristic and performance of these buildings on the crossing ground
fissure under multidimensional and multi-point seismic action and multidimensional and consistent excitation seismic action, which
provide an important reference for the further study of the function of ground fissure on the building structure’s damage mechanism and
the prevention measures about the buildings on the crossing ground fissure.

Key words: ground fissure; three-dimensional displacement; multidimensional and multi-point seismic; multidimensional and con-

sistent excitation seismic; nonlinear time-history analysis
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Tab.2 Across ground fissure structure under nonlinear
time-history analysis
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Fig.2 The distribution of plastic-hinge without prevention measure
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Tab.3 Maximum principal stress of concrete under different cases
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Tab.5 The measured relative settlement of both sides of
structures with ground fissure

2006 2007 £ 2008 £ 2009 52010 2011 F2012 F£ 2013 5
1.0 2.1 1.7 06 06 07 06 0.6

4 ZEip

AT DA 2 [ R A 5 T dpe o ™ B G 2 [X
WERB TG Bl P 5 F 1t SR PHE SR B ) S S5 M R W5
XA, B SAP2000 HERICHAE, FH45EIbRESH
HERAE A MTERR SR DU IIUE, F2IDL T4

(1) BTAEHRAE R T, HZR 48 ml \ 1=
e BRI R I 2RISR AR, S YL MR
B i bb % 4 — BOMUsh AR B R RO R . D e
5 ot S 4 S SR A T MR S A A I, %5 I
Hh R 2 U2 R

(2) 5 2R SR BT ¥ 41 I P 125500 3t 2 4 45 A A
o, BEEUIMESEN IS RAEST A S 2 iR
T H A 6 S S Py B A T AR B ) . BT B TR

458 R AR A A 377 o I DX S ARt B S s,
MM ERFERSZE M, HALEE. X%
B 50 L 0 I 4 T DA ) Sl e A1 e 5 4 A o 7R 3 )
PR Z K W RS M (FEETFERNT S
mm/a) { A FI S0

(3) i fo HRAEETRIEA(0.6 mnva) IR K
PR, BEEVIMESER SRS M RAE L MAE 50
VR A R RTHERT T, Sl T
8 BB YL I RAE R, AL 4E EERY
VP HERGERIR)Z BT 035 2 N S TR, 254
A IEHE 232 2RIGEW, (LRSS
Sk

(1] FEFER. 7524 X PR EE R BITHLEL S Bi 6 %

SRWFFEID]. Va4 V9L FRHER A, 2000.
WANG Junliang. Research on Failure Mechanism and
Prevention Countermeasures of Spanning Ground Fissure
Building in Xi’an[D]. Xi’an: Xi’an Univ. of Arch. &
Tech., 2009.

[2] ¥R, SR HuFRAE R S5 MR AR A i 58 At

SEMLFRAHTLI]. HCH2E, 2007, 22(1): 24-26.
LENG Wei, SUN Qiang. Analysis on Mechanism of
Collapse and Ground Fissure Caused by Structure Insta-
bility under SeismicAction[J]. Catastrophology, 2007,
22(1): 24-26.

(3] BAOLAS. HUZRESEY RALBEFZED]. W% K&K, 2007.
CHEN Liwei. Study on the Propagation Mechanism of
Ground Fissures[D]. Xi’an: Chang’ anUniversity, 2007.

[4] Beoie, AT, BT, 4 VHLHIREN KRR E R fE
FRBGRERESEL]. AL TR, 2009, 31(5): 782-788.
HUANG Qiangbing, PENG Jianbing, FAN Hongwe, et
al. Metro tunnel hazards induced by active ground fis-
sures in Xi’an and relevant control measures[J]. Geotech-
nical Engineering, 2009, 31(5): 782-788.

[5] ZEH. 8B 2 REZMIIIFD]. WE:
KZ R, 2005.

LI Baotian. Collapsibility of loess affect to the Xi’an
ground fissures[D]. Xi’an: Chang’ anUniversity, 2005.

[6] Jyim. HhZRAE{H SN A SR A (D). 7
% KB RAE, 2011
WANG tong. The simulation of the impact of Ground
Fissures for building structure[D]. Xi’an: Chang’ an
University, 2011.

7] PEZBEFRBRRAHRITE L TRGEMRER]. A
% WAL A B S BOIISERE, 2005.

The Geotechnical Investigation Report of Xi’an Univ. of
Arch. & Tech. west gate[R]. Xi’an: Northwest Research
Institute Of Engineering Investigations And Design, 2005.

(8] Z=Hrik, Eih, £-F F WLk T SRR
FHIE. fEH BRI, TREHITTAA, 2007, 15(4): 463-468.
LI Xinsheng, WANG Jing, WANG Wanping, et al.
Ground Fissures Along XI'an Subway Line 2: Character-
istics, Harms And Measures[J]. Engineering Geology,
2007, 15( 4): 463-468.

[9] GB50011-2010 FHLR B MAES]. Jbat: dr R
Lk i Rt 2010.

GB50011-2010 Code for seismic design of buildings[S].
Beijing: China Architecture & Building Press, 2010.

(%4 A4

References





