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The impact features of structures depend on the rapid variation for structural
stiffnesses and the impulse of external loads. This study clarified as the following
items. (1) formulation of a simplified theory which is solvable the local stress
distribution of high-rise buildings with rapid variation of stiffness such as a setback;
(2) finding out the cause of the astonishing magnitude of vertical acceleration and the
wave form; (3) explication of interaction between the effect due to external loads and
the dead loads; (4) impact effect of pounding between adjacent buildings and the
reduction of pounding damages; and (5) clarification of beams and plates subjected to
impact loads.

SEATIRTERA
(BHEHHAL - 1)
[ERESE GiEERESE & &t
2 19 1, 400, 000 420, 000 1, 820, 000
2 2B 1, 300, 000 390, 000 1, 690, 000
2 34 900, 000 270, 000 1,170, 000
FHE
FE
& 3, 600, 000 1, 080, 000 4,680, 000

WFFEo B« ARG

PO 053 FE - ABH - RIS - RIS - AR

F—U— N REME, MERSRGT. EERRIE

1. AFZEBRAA 4 A DY 5

HAE O 3B 5% 5 1T E Y o Bk 2 B0 1%
LCW5, LU, HEW ORI FETIIZ
AT HE 0 TS ER R REAE L, HiEY
AR TEIVE 2 BT S A0S, RATHI AR BE R

. B OELE, EZERER

FelE UCHEEET 5 2 LT, IBEOHERET
HZ L ABNTWD, —J, WMEO/ VAN
NEWEE., BEYOISEIIMENMERT S
JRPTHIE 7y THAEE L, SR e LTot Ty
W 2 A D = X LBAL LR 725, 1



EW DM EN: % &b B 720121, & ol
PEZEAVIT XTI 3 B 5 5 C kS B 72 T 15
DOESL L . RO 7L AR LTRSS
EDORR 72 B BEER R 2 B3 5 0 & iR ]
TAZENMNELRB,

2. WHEDOHK

HEY N EROBIEZEC DA L LT, 1
O JRETIRIER L & fERISN D3 2
PR, ABFIEIE, LUFOHEEZP L2
T,

(1) HEYORIEN RPN EAET 254
F O ET DI ORI LA,
5y CHO@K IRk 2 Him 2 4
éo

(2) Wiz, FEEENE WA DBNER L &
T OEEY OIETER 2 MRS 2 L3,
BHEIZ SNV AEREWEEICHOWT, £D
BAERK S SO CTRET 5, FiZ, HiES)
WX VL CEFR I TV D EYRERN
FZETHPED AT = AL L HERIZL DM
EERENT DHDFEZONTIRET D,

3. WL HIE

(1) WHWEWORPrEEZE I L 5 BET
L. By ANy 7 OF B O ERENRET D
HERELVEFEOBMIGEZMBIIRD L Z
ENRHRD 2 RTHIBM B R T, £ DR
7t 2 NASTRAN % VN THEGE L 7=, NASTRAN
12 X AEETIL, beam LT shell EEFEZ
To B B VB DFFNT 21T > 72, 2 IRTHIHE
MEGRIL, SR8 EE O S RITE &
U CREIZRBAE U721 oo BlGm 2 R ATy
B EBRHKLRICKE LR TH
%o

ONE EQUIVALENT

A

ONE-DIMENSIONAL ROD THEORY

W

ORIGINAL STRUCTURE

SEVERAL
EQUIVALENT
CONTINUMS

TWO-DIMENSIONAL ROD THEORY

B 1. 2 RITHEM R

2) HF1D N AMIIZ KD BETIE. &)
(2. BT e EiEAbEfERS B S BT
FIEEN 4G B2 -8 A2, BiEEHE I

L OBH Lz, ZOMEER BT ERED R
NA R (DEH L) SV ATHY Ho,
IR RESZRELTWD, O/ AR
IR EEOFATRINIT, IO Y 9] CIIiREh R
R DA D EfIT LTy, HEN
DBIZLDRATRE EX 0 Ick 2 E%% %
BE LN EBRBHTE W ERHA LT,
T, MBENTOMEEEZBE L iz it
RU, EBEOMEERLREEZDED Z L%
BAEFHIC L W BREE L=,

-30
-a0

o 5 10 15

2. MR ONEE b T E RS ORELIE

(3) HEEMIIIANC dead load %31 TV
5o ZOIRREIZ live load DMEFT 5 & . dead
load IZ & U F4E L CW I RTFRIS ) (1S
1) ORTHFEEZBETHILENSD, ZO
NRZEZE LT R RO O R %
TR L. BEEE Iz LY . live load (24X
BHIED dead load DY FEIZ LV AE4 5 =2
EEHLMNT LT,

5k | SRy SUPPORTED PLATE
STEEL  [CONCRETE
E= 21x10"N/m?| E= 21x10°N/m?
v=0.3 v=0.17
® he=007m  |he=0.14m
o)
o)
e 10l p=58%kN/m? I—&—
; 0 h= anho H T
=] 2=5m : Y
= 0= a, & 1 4
o P e = e
© : STEEL " 2
= | oo : CONCRETE A0
§e] ¢
S 5f
o)
2
(%)
0 = 10L,
; %h=2,0 08210 o4 =2 0 =10
0 1.0 20 3.0

3. Bl ESERUC 31T A B ERER & R
bt & D RI1R

(4) HUESNC XLV BB L EMIE L3 Exp
ansion Joint (LAfZEXP. J& B&EC) CEZET 5
D T F B 2 IREN S 2 O 7o A SEBR 1
XU ERICHRFT Lz, AWICEENEZR D
1 ANRNAJEETOD T — A AEEHM (703
B BlE IMERL) 257 B oA VT, IRE)
B L DIMHEFERR%E LT, EXP. JTHEEIHE S,
BEW) IR =D %2 Z (XEXP. JOE X 2T 5%
W2 X o T, 2B R L D22 D78 A D A 1



. TORRET HHEBE)ORE I LEXP. ]
DZEX L OERERAT,

WA, EREDEEMT D720, MAICESR
L 7o kR B A EXP. JICHRA L7236 O Ak

ZEBRINCHRH L, ORI EZHER LT,
EZEIE AR 9 2 SEBRI 56 8) 2 BLRR 00 I B
T LD, ZEERET I L HEEHGR &
R U, BUEFHERE I & S2BR Ml & LhE Rt L
7oo AEEWIE - OE 22 BT 2 BEAE B O
Blib L, FioemiAeE,

4. %ﬁ@%ﬂt@@%%%

(5) BTV A B A S TR ) & AE
HASH T, ENHOINEMROENE | ks
PR OENE EBRICRET LTz, Zh b D3k
BRCHE DR R, BEEROIH Y 7 K
DY TRANZBWT, EfEfihT L7-fsR &
Blge—%%E 52 ERH*KT,

X 5. FlER A

4 6. FEFREOBIREE (T )

7. RFPROERE (T I AF v 7)

X 8. HEFROmERGE

: (& )R)

4. WFFRE

(1) Ty by 7512 X0 #EEY O RIPE
ST m%bfé%é ZDREIPEN AT 5
Wy CTIEIERRIE 22 0 A & L 7= R PTG J1 78
WET D, MEMOLREENS, ZhHDR
ARG R T 2 FHN AR AR TH L8, —
AT X FRNT SRR R D EFRIT 2D i
SN D ENNEE L 0D, ARWFZEIE. R
TR 2 LT B C 3t LT, TR IR
Z ST R D 2 IR TTHIMM B &
AL, ZOHINEEZEMEFEIC K VREEL .
EFRAY Journal [ZFm3CIEER L7z,

(2) BF - BEHANEMET, BRI ICE
& LB B L 72 46 Jmuv B R Ehhms
FEIZDWT, MEEDOKRE 1Tz T, Ik
FE BT O FERTFR 72 2L AT AR D 38 £ JRIA &
ﬁﬁ%ﬁ#%%%b\m%WTEEK%%K
X0 RAE LT F A BRICAIGE L=, & OHF
%W%ﬁ@%%kmml_mi%ﬁﬁmwﬂ
L7,

(3) HEEWIHERT 24 OERZRIT

&) D | EIZ ;w%@w%ﬂ%@¢5$
. PRSI O W CHGRAICAEIA L, [H

BEH Journal \ZRmSCRFE LTz, Uo4FE, #EEH

M OBELDSINET 2854, BEOEWEY
WZHARTHEOROVEY X, MEOEAZL
TR TWEERER L,

(4) %%ﬁmi@mm@%ﬁ%%ﬁtﬁ%
;T HEAENmEOHBHRETEEL TV
HEMNG | EXP] THEZE L 7B DI E MR % B
O Lo, Fo, EEROBEZEMT 5
R E LT, EEEMMEZEXP JIZFHAL
EHEZEB L CTHEEICLDF A —VrE
STH57AT T H#REL, TOHRMEEER
FY - BREGAYICRER] U 7=, WFITAK SR E BRI
Journal |2 CRFEYER T TH B,

(5)  FEEEMED K E N K DGO EREAL
Gk BRI R OVEEFEIC L 0 fiEE L
Journal W RS TH D, M. TR
WX AR, RGOSR SHY . B
T, EBREEET HIRETH D,



5. ERRERLE
(BFFEAREEE . WFZE 03 M OV HERFZE 3 12
X THR)

UEisam ) (B 6 1)

O Hideo TAKABATAKE, fli 14 (17%&H)
Origin of the anomalously large upward
acceleration associated with the 2008
Iwate-Miyagi Nairiku earthquake,
Earthquakes and Structures, An International
Journal, (FIRIHY) (EFHEA)

@ Hideo TAKABATAKE
Effects of Dead Loads on the Static Analysis
of Plates, Structural Engineering and
Mechanics, Vol.42, No.6, pp.761-781, 2012.
(EHEA)

@ Hideo TAKABATAKE, fi24 (17&H)
A simplified analysis of super building
structures with setback, Earthquakes and
Structures, An International Journal, Vol.2,
No.1, pp. 43-64. 2011. (& #HA)

@ Hideo TAKABATAKE, fl1 34 (4% H)
Smart passive damper control for greater
building earthquake resilience in sustainable
cities, Sustainable Cities and Society, Vol.1,
pp.3-15. 2010. (& HA)

® Hideo TAKABATAKE,

Effects of dead loads on dynamic analyses of
beams, Earthquakes and Structures,

An International Journal, Vol. 1, No.4,

pp. 411-425, 2010. (&FA)

® Hideo TAKABATAKE,

Two-dimensional rod theory for approximate
analysis of building structures, Earthquakes
and Structures, An International Journal,

Vol. 1, No.1, pp.1-19, 2010. (& #HA)

(Fa%R) GE3)

O EHEFHHRE, 24,
2 WITHIMI M2 AL & & B L 7= e B R
Z0 1, HimoEA L, AABREFZSKRE
SEIN A EAEAE . 2009 429 A 26 H. #k
ERERF, IR,

QOHEFHE, 24,
2 WITHIMIME AL & & B U - e
o2, ARDBEOHMEFE, HARBREY
SR FEALE . 2009429 H 26 H |
BB R, BRI,

@ T, BRFLE,
ST EERNEEIEO F TR L A g
OB ER D IZHONWT, HAREEZE KRS
SN AL . 2000 429 A 26 B, #b
ERERF, IR,

(£ Dfth)

R B_N— U

SR L3R U S BR BB A SR P
http://wwwr. kanazawa—it. ac. jp/ides/

6. WFCRERE

(1) wrgefaEs

BB 5t (TAKABATAKE HIDEO)
SR TR - BREE - BEE - Hd%
WoeEE S 20064462



