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Fig.1 A typical multi-span continous industry buildings
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Fig.2 Curves of contact force-deformation function
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Fig.4 Displacement responses of adjacent high-low-span
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Fig.5 Relative displacements between adjacent structures
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Fig.6 Relative risplacements between adjacent
high-low-span( with pounding effect)
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Fig.7 The impact force at the movement joints
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Fig.8 Maximum displac ts resp between

adjacent high-low-span structures at the movement joints
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Fig.9 Maximum pounding force at the movement joints
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Fig. 10 The pounding force with gap values
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Tab.1 Peak displacement response at adjacent

of high-low-span structures for various gap disdance
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A#
4

4 HZig

0 Tl ) 55 VR0 11K B o 4 4 Ak b AR S I Y B
EREFBEFEN, EEBEL A R EER
S ESHEEERESRERKENLRERE
R,EUEMEBI T BEBASEERES
MMM BRI RR T AGBELES
B S A Uk B 4 R 5 R R R R R .

(1) (R MR R E S B PS5 A
HRANHE N, LS ERELSATIEMABR
7 B 3 K3 I, X M LR F. T B G L
R AE W

(2) HIARIEE S MY 6 A 9 b Xt g 1838 R B W 3%
K, MM EAH A 0.55 ~ 1.0 AN,



10 BMHKEZER(L¥K) 2010 4

M Bk b B RN BE AR R 45 H B R | B HREMGER[I]. LRI EER,2006,39
38 10 10 R DS (1):54 -59.

(3) Mg EEE B/ N R F A N (6] R ETAE H KBERGRELRFAR
BEK, AR AR ES 45 4 R 30 b — S B, 8 ) O B RBLSHHTL] MK F 24 : TR, 2009,30(3) :

30 - 34.
[7] ZHFX BER ETHREREVERIBHAS
#r(J]. sh ¥ 585 %1% ,2006,4(4) : 294 - 298.

7~ T ORR /1 5 4 445 4 O B B %ot A 48 6 85 40 B9 L
BRI EEAR R, EmFHE 15 % LA,

%%Iﬁ . [8] MANDER J B,PRIESTLY M J N ,PARK R. Theoreti-
cal stress strain model for confined concrete[ J]. Jour-
(1] HKB ERERELVNARBITETHRE(I]. &2 nal of Structural Engineer ASCE,1988,114(8) ;123 -
$4H9,1995,(01):10 - 14. 129.
(2] FEWH. Mok O B 5TY o R 0o Bl 48 P AR A JL A [9] PRAVEEN K M. Dynamics of seismic pounding at ex-
w[J]. BREH¥H,2001,22(1) .76 -78. pansion joints of concrete bridges[J]. Jounal of Engi-
[3] STAVROS A, ANAG N. Equivalent viscous damping neering Mechanics ASCE,1998 ,124(7) ;181 ~ 187.
for modeling inelastic impacts in earthquake pounding [10] ROBERT J K, KRZYSZTOF W, YOZO F. Reduction
problems [J]. Earthquake Engineering and Structural of pounding effects in elevated bridges during earth-
Dynamics, 2004,33:897 - 902. quakes[ J]. Earthquake Engineering and Structural Dy-

(4] ZEeh, fosrab. 464000 R AT i o 5B R R namics,2000,29 ;195 ~212.
BN (1), A T8 %4 ,2005,38(1) :84 -90.
[5] EF3, 2, faral. 355000 5 5510 42 4 40 O B

Analysis of Pounding Effects at Expansion Joints in High - low - span of Industry
Structures under Earthquakes

LIU Qiang,SU Ze - bing

(College of Engineering Technology, Ji Mei University, Xiamen 361021 ,China)

Abstract; Based on pounding phenomenon at expansion joints of high-low-span industry structures under
earthquakes, nonlinear time-history integration method is employed to study the characteristics of out-of-phase
vibrations and pounding effects of adjacent high-low-span industry structures at expansion joints. The relational
expression between damping constant and resuming coefficient is deduced based on a rigid-body pounding
model. The pounding model of pounding under earthquakes is presented. Effects of the gap distance and the
differences in the periods of adjacent structures are analyzed. The results indicate that strong erthquakes can
lead to large relative displacements and pounding of adjacent structures at expansion joints due to the differ-
ences in the periods of adjacent structures. The pounding amplifies the responses of low-span structure. Fur-
thermore,, pounding force rises with increase in gap distance,but the structurale displacement response change
is not obvious.

Key words: high-low-span industry structure; out-of-phase vibration; pounding effect; pounding model; pa-

rameter analysis



