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Effect of the Level of Thick Plate Transition Layer on
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Abstract: To analysis the effect of the level of thick plate transition layer on structural seismic performance,according to the code

for seismic design of buildings,

we systematically studied the failure mechanism and calculation method of structure under

earthquake action and built the motion equation of buildings. Natural period of structure, floor displacement and inter-story

displacement angle were used as the seismic performance indicators and they were analyzed by mode-superposition response

spectrum method. It is shown that with the increase of the thick plate transition layer,the natural period of structure in the low

order mode increases, the floor displacement and inter-story displacement angle rise, and the whole structure seismic

performance declines.

Key words: thick plate transition layer; natural period; floor displacement; inter-story displacement angle

B AL 2 S 8 N B H BOE L D T T £ BT IR R
FRATN TV E 8] B 7 JE . R SRR G T AR 20 100 2
FERRE R R NIES R Z 0 . 2 2 KB
Jrie N AR IR AR H A5 A RS A BT AR TS A
TR i T TR TR AN D R A SUAR R R R
IR I T B e e o) R T B S22 B T R 8 A AN
A J 4% S o X BB 2y I e i AR A O Ll AR R LB AR B
Jith - 5 BER R A 2 [ B R AR ) B R — S A R BN B
A AR ENER N R X R A0S L 2
b= W N G R v I Rl N N - (T AT
P E R A o PR s Rl 5 A i R R T 4 )2 O S
P TFHE M 640, DL R bR AN S5 M8 2 i 4

WAL R F G T U R0 E R R
W2 B R TR a2 o AR AU e 4 A TR O
b PR I A R P9 A B S AN B Tl 0 A B PR A SRR AR T
TR TR A SR A () £ R L B 42 B BB A
AR A [ i BT A R 5 R R R T 8 T 5 A )
JEE S i S o 7™ R WAL R RE PRI X AN ) e 02 % 46 2 AT

Y& H#9:2012-12-26
HEWMA L7 TREBAR R4 BB H (Y201201202)

ViRt B Ly EHE,

H A7 1 243 B8 T IR X AS 6] & e 40 2 AT T . B
JoR AR B ANSYS B b T R S 2 05 B R TR
kX &5 48 4 52 3 52 0 5 AR 2T X 7 % e 2 S5 A B BT E
REN 32 J1 4 s S AT TR 9 s AR B 4 ST B 98 T S 40 2 %
e FEE 11 % R X HE S BY 7 358 25 4 B AR I B 1 O S L I g
T 80 J2 A6 v T HE S BT T 0 S 0 R B RR R T B A
LB X AT TR A Scss A TR s, A
BRI M A SATWE 57 7 A [] i 0L 5 AR 55 e )2 1 5
TS Br TR e )2 T X A5 B IR A 2 AR
MIZBIM AW Em, FELR TR ERITTRMAE—EW
5%,
1 MEERATEAAhESH

ZHMERRETHEERA THEsh RN

[M]{&)+ [K]{x}=—[M] {1}, D

% A IR R AT BLE AR R 38 s g5 B oA
[MJ{2)+ [Cliah+ [K]{xy=—[M]{1}z, (2)

EE B AT 12275 (1988-) , L Ml - 2, 32 25 DA 40 7 TR 8 + P38 5 i 4 R 5T » (E-maiD) taiyoucailexia@126. com,



http://gks.cqu.edu.cn

% 35 53T F

FE BHRBERERES

SR 4Cy AR A 63

5% A AR S E R TR JE B R . BB IR RN A2 b
FAERL T4 2, =0, MR (DB Z A MEAHE RN
[MJ{x}+ [K]{x}=0 3
MR DO MRS TTRAFBENMN (2= {¢)sin
(wt+g)
Her (o= {oissvpn}
K @ G= 1.2, HEHHZFADFUL A iR 90 IR
8
HRFBIAIESS ], (@1} s { @ b oeees (@ b AN,
et () AT RARR O AT RS R R
BN RN & () ATRRH

()= D q g} )
Ho, g G=1.2. ) BRAREEM AR AR Y (x) — i,
q; /E\‘ﬁuﬁ#%c

A5 CORAZ B th B R A BLZ A 1 1932 3y
274

20 (IMJ{g 4, + [CT g ha, + [K (g }a) =

5 ERPINAER (g7 1

2 e TIMI g ba, + (e ) TLCT (g ha, +

{o) "[IMI{g ta) =— {g) ' [M]{1}z, (6>
T B R 285G T I R R ) A B L O B IR
Y56 B e o P o 1 52, B

{@}T[CI{g }=0G#j) D
2 (6) K
(e IMT (g )i + (g T [CT Lo b +

{6V TTK (g daq = (@} T[M] (1}, ()
Vo R B IS RPN (g )
(e T TK (g ) = of (g} T [M] g} )
)T 4
@) [Klg)

T e T Mg (10
opwe - e [CIlg) .
¥ ek = T IM ] (g ) ab
L _ e TMI(L) (2

{90; }TEM] {90;}
M O PR RIBR LA 13 (@} T[M ] {g } AI1%

@+ 2w &qi == vir, (13)

KADH A R ERRZ 3 7 BR300 JE K »
B ER R n 4632 Shiloy J7 B B o R o Bl A
RMBIAMA TR n NMEAHEERRN BRME N EZ
B H AR R B2 B R

R 4l A 0 2 Ly, al A5 2 (L3) M iR

q (1) =— M%J;yi}g(r)e’ﬁ“’”””sinw,D(t — dr =
7.4, (1) (14)
Hep oD =w V1—§&

B, A ZHEEH R & BIRIE o 1998 H hE K
Z Y H R A B R

FRAODRAKX G B2 B W KRR
IV 1) A

(2= D70, {g = > {x () (15)
ji=1 j=1

2 ETRESHBENMBEERRSH

2.1 IRMRREHER

TRRIED — B RS ERL Y, 6 25 15 2, 51
4.5 m R R WA 5 2 Fe 4 2 LT BB 2 250 mm X
700 mm, F: 8 A 900 mm X 900 mm, # 4 JZ R JE 1 000 mm,
JE 42 mo HOARBEZZ & 306 m, B4 JZ DL b R
200 mmX 450 mm, £ #R @~ 700 mm X 700 mm, R #HE + 5
SRy C30 AT WM . PUae e B ZUE Dy 6 B 2 0 ok
126 RSP RR AR SN 3 G B H FAEBR y 50 a.

R Y G BT AS IR e 6 5 0 S S5 1 R s L K 4 A
FE SRR 2, (N AR A 1 AR AL 3 5 H A, #EA 1.6 B
1528225 3.6 m, ¥ 4.5 m, F®im@ K 700 mm X
700 mm, AN FEHZE 2800~ 200 mm X 450 mm, C30 JiE %
d TN, BB 3 4 R RAESE 10 B H ARG B 2,

A SO PKPM RSy 3 R #g i AL Sy S B 1 3
U [ Kl 1 5 JE AR I O B TR B AE AL 4R AR A B 100 mm X
100 mm E#. FHZRROHA S BEH AR, B TE
MRS R B B W R 7 HER L E R )2 92 00 8 R AR
B AR IS 2 o 2 5 HOAR AR 2 J2 B0 )2 T RV 46 2 1 2 8 A
e R e s m b2 AR R, bR R o A B AR 2
LR RJE . B BRITR S 4 BT SATWE X 3 4
SERHEAT A AT, 3 DA R B LA 1,




http://gks.cqu.edu.cn

64 X K ##®

SRS 7SS A 4

% 35 %

2.2 HBHERESEXMGHNBRABKNRM

S5 B AR PR A 1A 0 JR R AR AR B R JE e
AN GG AR IR 300 AR 4 G R N,
FL R A 0 /0 L 65 R 0 OO JRE AR i RO S i R R 2 A
M IR Al DR 0 XS 45 A R U A A S AR T (R R
BUE > “PURRTH I o B 25 P8V 1 R I T 5 45 4 1 L4 200
TR AR 280 5 AR 2 5 B R DN TR BT Y 90067

AR SCAENR LSBT Hh v H 58 TR 12 B R B L 0 B e 2 B 4 R 4R
WS 5REZE X HIHR 94.40% .Y Kk 94. 11% , i
FESJRMIRAS SRR X Hmh 93.70%.Y Hiah
93.09% F 2 7E 10 B RAS SR ERH X Fmh
94.29% .Y Jrla) 2k 93. 95 % . 5 B A /N F BB 90 % (1
RGBS R A A o A L 3 PR RL R AT 12 B RS B IR

®1 3IMERANBRABE BIRME

Tk )2 A A TE 5 )2 Y ZAE 10 )2
Eirgii
JE /s $i % /Hz JE /s $i % /Hz JE /s Hi 2 /Hz
1 3.228 6 0.309 7 3.326 3 0.300 6 3.605 8 0.277 3
2 2.858 1 0.349 9 3.172 5 0.315 2 2.860 9 0.349 5
3 2.736 0 0.365 5 2.844 7 0.3515 2.626 4 0.380 7
4 1.013 6 0. 986 6 1.037 3 0.964 0 0.990 4 1.009 7
5 0.903 8 1.106 4 1.003 2 0.996 8 0.958 2 1.043 6
6 0.873 5 1.144 8 0.932 6 1.072 3 0.876 2 1.141 3
7 0.547 7 1.825 8 0.566 3 1.765 8 0.547 3 1.827 1
8 0.494 4 2.022 7 0.521 2 1.918 6 0.515 4 1.940 2
9 0.485 1 2,061 4 0.5115 1.9550 0.476 7 2.097 7
10 0.347 7 2.876 0 0.342 2 2.922 3 0.323 1 3.095 0
11 0.316 7 3.157 6 0.323 4 3.092 1 0.3115 3.210 2
12 0.315 5 3.169 6 0.313 1 3.193 9 0.289 3 3.456 6
3 FibE ALY [ R R £k LA 2, 35 30
£ 30 £ 25
4 = =
z3 =20 =l
=3 I I 1
£ 2 w1 10
® ] Z 10 <
Buung I s i 5
0= g 10 12 14 0 L

6
T
L R~ BEIRAESIE ~ R 10

2 3MERBMBRAH

B

MIEL 2 BroR 3 P TR B IR A T AT LUE L e /R AT
B fic B I . 3 RSB B RSB Sl LB R . 2 1 B iR Y % 45t
JEAE 10 JZ I 45 K4 J 391 B O M BE /N . 45 2.3 B IR LI L 5 45
JRTE 5 JZ IS5 K B4 R 300 A R W e . ol B ET RUAR L B
I J2 B g X A Y IR 2R 0 5 R K R e L &
HA B IR ] SO0 A O RE AN B AR B R R R B R Y
4 82 R /1N
2.3 BEERESENEEMBNZM

PR RS R A PURIERE M B G AR Z — I KRR R A
T B o LW 2544 7K SF 5 i B PO 2 3B /DN o IR A0 K S 3 5 RO 1
REMLZE . S5 MR PURRTERE 5 45 M I 28 JE DI M 56 BE R 2 B
SR LR T 0 VLR A L TR 5 X R KA R RS Y 2 A
T DL MR 5 A5 A ) PR PR RE . 0L M AR AR R S5 R Y
BRBERMLAE LRI 3,

i BT LU M T0 e 46 )2 0 45 4 R R O B 38 I 22 5
AR JRTE S SR AN 4 R 6 R0 M LU A BE I L AR

2 4 6 8 101214 16 2 4 6 8 1012 14 16
()X 7 Ii] (b)Y
e~ THZE - RS2~ BJR E10)2

3 EHMRAREMBHL

B BN RS 3 B AR B R AR 10 2L S5 9 J2F) 11
JEDL R A — A MR L I 1 O i 10 B 5 A A e B 4 2 I I8
M M2, R AE TR L i 2 . S5 e e 2 7E 5 J2 B 10 )2
T 5 450 22 0 A6 4 O B2 B 8K 7 Mt i R AR I 2 IR B 2 1Y
b 7R RE A L AR BRI AL B 58T L R I 7E #E 4T 1%
T I S e 48 22 TR A 2 A iR e HR R A8 Y M BE L R A 0P
WSS )2 . 3 AL X U7 n) T2 AL R 43y 21, 16,29, 19,
33.01 mm,Y Jy[a 0 )2 885 ok 28.41.28. 40.24. 15 mm,
WLLE W, TR Z 454 X 7 m R NIEE R T Y J7 ), B Y
2 HHEA 3 TR E TR Z B SR W R AT
A8, X J5 BRI /NT Y J5 .

TER [ H 52 AE 0 T - X J7 0]y 854918 2y i 3207 1, il |
P LA L S 32 B TE 10 J2 B8 2 R0 #6 d K B4 )2 7E 5
B R Z ToE e 2 e 2 A% /N, R B S 2 iR E
o BE YA R L SR Y B 2 LA G R OF HLTE B R R AR AR R



http://gks.cqu.edu.cn

% 35 A3 E K E . BEREBRERBESENEMREREN T 65
PR EIR K, AV 54,2009, 39(Supl) : 264-269.

2.4 HRBEERESEMGEHNEEMLB AN

JZ B L A% A R S5 K S TE B 75 — UL 38 2 07 1
fetnz — RE ML E T )2 6] 1258 1 BR 6 L R PR IR 25 4
AR BRI 38 G A S R AR TR L R A A5 R B R 3R
TE B TS T RS A R 245 A £ 7K - W B ) 0 AR
REMLZE . Rz PURPERE B L. MR T 3 R AR B9 JZ ]
iR LA 4.

3/2 500 1/1 000
F 1/1000 F 171250
& 1/1250 &
8 35000 g Y200
& & 1/2 500
= 1/2500 =
¥ 1/5 000 I 1/5 000
0/1 L 0/1
02 46 8 10121416 02 468 10121416
(a)XJ7 1] (b)Y I

T~ TR - FRRAESIR ~ FARZ 10/
B4 ZFHEREBCCEFHZE

Hy L AT LU H DG 2 i 2 18] 067 7% A ol 2 LU B 1
IR BITE 5 2 e i )R AR 10 JR )2 8] 458 ff 15 B 4 =
WP S R AL L I R R RIS ) S A R T 4R R . BB
112 )5 JZ AL A% A IR JZ ) b T i 72 3 48 O 300 4% 48 J= 9 AL
ihEtl b NN S R TR R R L R R i D i
WIS S I SR R O A R — R . I BT LU L TR R
Je X J7 R Y J7 1) B R AE 10 J2 10 J2 18] B # 7 e e
JZ LR IS PO S R AR 5 R /N 7R R4 J2 LA 1 I 2 e 4
JETE S TR 31X U Y Bl A e 40 2 B R R E B
JZ LU JZ [RS8 f AT A2 /N i 5 7 3 4 J2 LA 1 )R 1862 % £
AR

3 4 g

R IRIT > AT 34 SATWE 52 T 5% 42 B E w5 %
TR B 3 RS R L SR i B 0 A S L 3 i X 4 K R AT AR AR
LRGN SE RGN I a9 % = VRS S R (B
FL AR MERE RO TR AR« 3 2L 73 A7 75 1 LA R 2548

170 i 52 467 480 AT e 48 )2 190 150 L 8 B2 0 45 ) R I i
T 5 WA R A B o B i 5 R R R A R B
JEE AR S5 4 19 19 IR J] B e B 2 B R X R B A T
19 S5 /0 o 7 B 4 U2 5 T B 40 2 S R A L R B IR LR A
L SR NN

D IR R B RS R S IR LR TR
I BLAER = S AL R LR e . e e 2 O 00 10 WY L 4R
R T R AR I 2 WO 22 1t 7 R k7 A L B R R AR
KRR 5T - TR TR JEAT BT I 200 B 48 )22 950 o2 3& 24 Jn
5 o AT RS A T E L OB G T M )R

3) it B 480 J2= L R BE R R I s T U2 AR TR 1A B
A AL/ B FE e R DL B R RS f A ORI B

SE

[ 10 ok et Bt i 2w 2 5 s bk o M LT ). 77 K%
AR A ARBEE R, 2012,37(6) :853-855.
Zhang M, Ling Z B. Elastoplastic analysis of high-rise buildings
with arch transition floor[ ]J]. Journal of Guangxi University:
Natural Science Edition,2012,37(6) :853-855.

(2] 7 phai. w2 g SRR 42 4540 S ek i it L],

Dong K, Sun Y. Discussion on the practical design method of
girder transfer floor for high-rise building [ J]. Industrial
Construction,2009,39(Supl) :264-269.

[ 3 ] ok, sy, SRR A FI R A 4k U 46 2 oo J2 405 4 3l 9 0 1k 43
HrlT . db 38 8 KA 2 4, 2011, 35(6) : 34-36.

Zhang M, Ling Z B. Dynamic analysis of elastoplastic
performance of tall building with arch transfer floor subjected to
severe earthquake[ ] ]. Journal of Beijing Jiaotong University.,
2011,35(6) :34-36.

[ 4 ] W, S i )2 & B MG M pi R e /- #r [ D], By
A 5% K2, 2007.

(5] ok, ot 3= #3225 0 1) 52 5 a3 Hr [0 ). ol @ 30
2008,38(5):46-53.

Zhang M, Liang ] F. Analysis of arch transfer floor subjected to
vertical loading [ J]. Industrial Construction,2008,38(5) :46-53.

L6 5 % Thwl A R, Bt J2 Ao B 0 HE B 45 4 %2 ) Pk g 1 3%
i s A ). e 45 #9 . 2008, 38(6) : 80-81.

Yi G Z, Shen P S, Zhu J H. Influence of different transfer girder
heights on behaviors of frame structure[ J]. Building Structure,
2008,38(6) :80-81.

L7 0 A% BUBE. AR w7 1 400 2 %0 5 J2 £ 50 3l g e M Rt 72 A D 3%
Wi (B 7 (). # T4 H ,2002,32(8) :54-58.

Wang S, Wei L. Study on the dynamic characteristics and
seismic effect of different high conversion layer in high-rise
building [J]. 2002,32(8) :54-58.

[ 8 J ARk ¥sAm . AR B3 e, Tl 4 2 05 T2 iy B8 X A S B g itk 45 4 471
RPERE MM ], S5 ,2000,30(1) :38-42.

Xu P F,Wang C K,Hao R K. Effect of the level of transfer {loor
on frame-supported shear wall seismic performance [J]. Building
Structure,2000,30(1) :38-42.

[ 9] Dai G L,Tong X D,Huang X H,et al. Application of laminated
vierendeel truss in high-position transfer story structure [J].
Journal of Southeast University: English Edition, 2005,6(2) .
49-53.

[10]JLi J] H,Su R K L, Chandler A M. Assessment of low-rise
building with transfer beam under seismic forces[ J]. Engineering
Structures,2003,25(12) :1537-1549.

CULT % [ e R ML RE. oy )2 189 (6 A JEE A e J22 i LU ). SR 46
#4,2010,40(7) :27-29.

Pan G X,Chen X N. Design of the thick plate transition layer in
a high-rise building [J]. Engineering Structures,2010,40(7):
27-29.

(12 4845 FA L S8 480, 45 AR B 40 J2 o7 80 0 8 J2 465 1) 0 72 1P i 3
WA L], BRI TR 2 2441 . 2010.32(2) - 38-42.

Gu Q, Xiao N, Cai Q Z. Influence of the elevation of box-shaped

transfer storey on seismic behaviour of high-rise structures [J].
Journal of Wuhan University of Techndogy, 2010,32(2) :38-42.

(18] A7 8 58 . B4 3C. 7 o )2 oy )2 At S0 445 A b 72 1 D 7 A B0 v
(). #5% TA2 5 TR R 4),2011,31(3) . 141-142.

Yang K J, Liang X W. A simplified method for calculating
earthquake action on high-rise structures with strengthened
stories[ J|. Journal of Earthquake Engineering and Engineering
Vibration,2011,31(3):141-142.

[14] 2o 78 /b A, i A pr e st [M . et b [ 3
ol i AL 5 2009.

[15]JGI3—2002 2 @ iR Bk L 25 A R AR ST, dbat. b a5
Tl R A

[16] 3R~ 5. K 5 B B4R TR BE + 5% 400 )2 45 0 B8 1H 5 48 19 % L 43
[D]. B K. ®| KK, 2010.

(4t B3R



