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Minoru SHUGYO and Masaru SHIMAZU

This paper presents some excellent numerical results of collapse analysis on an RC-steel hybrid frame used in

a school gymnasium. The analyses are done by the fibered plastic hinge method. The limit bending moment and

the limit shear force of the column base of the upper steel frame and the limit overturning moment of the RC base

are checked in the analysis according to a currently recommended evaluation method. The bending strength of the

footing is also checked. The influences of eccentricity between the chord members and the lattice members are taken

into account. The numerical result is an upper bound solution, and at the same time, a lower bound solution for the

idealized numerical model. The results are compared with those obtained by the conventional a-method.

Keywords: fibered plastic hinge model, school gymnasium, hybrid frame

WML RE T L, PR EAE,

1. B

FERIREEOZ LI, a7 U—K (RO) fEo HIZgE T —
AV R#o RC - SRAEHEFEHAL T\ 5, TORAEKEM T
RO A H = R LE TS B0, 8E T — A AR dhi
it /1 & ¥ AW 7136 O RC AR IR R E— 2 b D 228
EHEELOORGEMNEMITT D NER D DN, —HOHEERGEH
BRI DL 5 REEFTRTRER Y 7 N U= T R EBICERATE Bk
PR, EE LT 2 OFRERE o 2 V27715 (UT o
FHEMT D) TRAKFMADE RO TWD, o BRI EER7 IR
ETHVBEICRLRL E LRV, o lETHLN BHRA KM
DREICOWTRALE#IRIZ R L, EHL0HRT DY REIC
O BRETH D,

SCHk 3 Tl H ik e H BT —F L0 b 27 L —a
EET LU —AEMITL, TNEN o R L BMIC AT 3.0% &
2.2% ERWMRE KM S & 72 B2 &, SCHR 4 T TFEH%E RC FEIC
HAENT- H Mo HEMOILIZ D » 6257 L —
DERNTL T, o MRS KDL hB L T 8.0% 1 & IR MRA K FEfit
HNERBIEERUTL, LU, X3 THRotz, BES LA
AW R T AR T— A Th HIREFHICOWTIE 7T AMORL
HAEEMALIZITICE S E-oTRY, EMEEN N7 ATH DR
BEHIZONT O o IEORBEMIC YW T EEMRHEA TE 5%
TIIEES TR,

AWGETIL, XHkS TN LIZ N AR T — AV /T HIRE
HHE x5 E LT, RCHEMOMATIC BT DEHMEE & O il
MBI D) & OB RN E EEL, 7T AMORL

RO

RS D MR BB 2 B 5 N9 D & &b, REKFR
INTHL T o TRIT K DR & DEBRET 1T 9,

2. BREOHE

AIFEDBEHRHETT VT, ARILME RO 7R =R KL
BUBVERAT O DI SN b0 O Th Y, ZORMEMN il
{LEBPERAEET L E R T D, ARET L, SREMICBIL T
B 6 XV 72, RC X SRC #HAICBEL CHLCHR b Ic &L
ARTALED S LI EREEN TN D, 28, RETIVIL SR
AN 2y T T AT v A BFTE B0, AR TILZ DOHSHE
ERAL T, g7 — A FERES RC HEEIC A C 28 /)0
=AY N OfE%E FAWT, SCHR 1 ICHEILL 72 TR i o
i Mt v DB R DR A D, 1 B OO RENTCHA
AN = AN REKEMNEEDZ L EFEEE LTS,

FRISEREORATMICIE, HEM, LW#, RC, SRC, 7L
Kz IRMBNIRIEL TV B, RET I ZOFT_RCTEE MR L
BB, FNENCDW CERRAMWETHI O 5% 70k 9~ 5 i K
ROT, 22T RC BLU SRC ##ICBE L T Z B~ 5,
2. 1 RE

RC BXO SRC M OERET VOERILIZEL TLLFDO XS
CARET D Y, (a) M E 20 7 ) — b ORICT R I RERTH
FE—hE oo CERT 5, (b) B OB E: “#RFRTHY, &
Wb ER &2 FRET 5, (¢) B0 AZEAILRE WIS EH ok
OFRITDEN, () BrEOFRITERE D RETH D, (e) TAN
ERITEACE S, () BHMOMEBEY ORUNERITNEL, 3

MK TAMME T 0% - T
 RMPASE T TR B - M (1)

Prof., Dept. of Struct. Eng., Faculty of Eng., Nagasaki Univ., Dr. Eng.
Res. Assoc., Dept. of Struct. Eng., Faculty of Eng., Nagasaki Univ., Dr. Eng.

— 943 —



O¢

Er fey 3% |0 &

2

3¢y

ey

1 a7 U= RDRIOTHET L

M OMMERRENCEEL 2, 72, HE#0ZVERSLa 2
J— bk ORUABIEIEECX 5, (g) MUEBRIIL, e =
HHE Y OENTE— AL MEXIET D 3 G Th D, (h) BHEOT I
WO BMIBERNTHRIGICOMT D, (1) BROMG & EHRT
S & OMERIER ORI, BN 1 £ § AICER SR
THEL D, (§) kOIS FTOT BRI, M%%@Ufﬁ@m%ﬁ
H, = E,/100 @ bilinear ¥ CH 2, Z ZIC E; (X ovr 7 3
Thd, (k) 227 V—bOIEHOTHERE, EfROKEHRLS
A& A L 72\ trilinear B TH 5,

a7 = MEHEDIE O T HEROET MZONTE, a2
7 U —FOBIRYBERHVEGEZE L 2bODIEHD, HFaRb
DOBRBFEOHETRESINTND, LirL, AHFETHE RC I
IR AW A S 41238, RERET VO RC 7L —A~D
TAEERRFEL 72 30k 5 CoRL I A D 72, CHEkS &
FU < B 1ICRTHIEDR 0 trilinear BEFEHTS, 2227 J—
NBHEDO BRG] o0y 11 7 U — NRE F, OfEEZOEEAN

(Cey=—Fy), A7 U=k DYL 7R E, Ld VBB TH S DT
ik 8 1 HEHLL C BT B, ~ 0 B, ZFEHINEE LCH 1 ok

ﬁUf&%#%ﬁibfwé nE, FE (e) BLY (f) 1B
WX DI, REFVILEEEZHEHSL RC B L0 SRC #H#12
ﬁ%ﬁ@b@#ibsﬁﬁ%%ﬁﬁ%#%%%bf%
2. 2 BEAIFERRREITE
BEROWME i, j & LT i BMOKLIZES O &0, dMihhm
CxEl, ZNEAFRERTLOICHEEET M y, 2 @& & D,
FE (a)~(f) ¥ LT modified incremental stiffness method %
AW & (1) KR 5 BEEREIESTF K© 88605 %,
dQ + R = K®dg° (1)
2, RIIAVHET, Q& q° 1XEnFi 12 ot 555
L EFRIRHEENTH D,
3 BMERESOERTE
$m&fiﬂif%% TORE I BRI (ke ) @
MMEEMREATI R D, 2 OREATINE, BEHRE KT D80
RHED, TORGRTOMMEEBEICEL CHRERST A LI

%t 1
2.

LoTROBND, War s ) — NEAEHOBE, KE () 1b
SIS IS & OF RS OBRIT RO & 51272 5,

do = Eyde (2)

T2, ok e T — A MO ko TAEL HEEINT,
Et WERRHED — S TOT A BROBLRECH 5, HE (g) 205
BHERIZE G35 — s f & —BIEOTH § OEDITRD

— 944 —

T
f; =l my m } )
=0 ¢y ]
ST, fo 1S, my & ome EETE— AL R, § ORINTER
TUCHIET 2 —LOTHCTh B, WL SHOWE 4 812
SHEC SEIL, HEEDIE S & — LIS/ OBIRR L OO T 2
&*ﬁ%lﬂ)\fﬁ@ﬁﬁf?%)ﬂb‘“( Newton-Raphson %% i@ 34
RIS I8y & RO BB ORI RO X 5 A BIR03#E
Eﬂé@c
df = sdé (4)
AT, s EWAEIC BT A BRMREITIICH B, s EEETH L
W2k oC, RAEHET HMMEERIREATH 8 RO LD,
dé” = sdf (5)
TIIT, d6P L0 B DMK T h B,
ST, UE (g) I & W ERMMOMBIEE o DI LT BIBIEER
WRERDEIICERTED
dquz[dug 000 do, don,]” } ©)
dg? = [du? 0 0 0 d6?; d¢”;]"
ZRE DEMETRINT, BEROIEOT RN Lo TAE
550D THDH, BHRMMHOMMERREITH 8 2FAL, (KE
(W)~(i) ZEATIIE, BERFEOBIETRY dg? L BRI
5 dQ & wBEST 5175 8P 4325 ERTED Y,
dq” = s"dQ (7)

2. 4 FEHEMEERRIET
ERAL BRI TR AT HE SY dg®P 3,
By dg? ODEFELTCEL B EEETS
BERAIESTS K2 " &EL 5,
dQ+ R =[I+ K°s"|"'K®dq* = K?dq*" (8)
i, TIXBAIATHICH D, BEMATIISREEEIT S Z &<
ENHEHECED D,

BAMEZEIHNSY dq° & IBYEETY
E, (10) 2o w3 BBy

3. HEFT—AUHEMEE RC HEEOREKN

SR T — AV REMRROY S TR A X 2 b &, B XU RC R
BN GEEIRRE— AV PR T —F U iy Y ez s

HNIFRT AE R A VI ERET B, COEFEIIAESE
EFAOFRIEEREEFINT D, (1) KXo K° & (7T) Ko s? 3%
LTV T EEAFHEE LT, EROMKIRIFEOEAGERL
my 5, ZOBEAERICE, OB XO T HE Y o #f e 2

MExtT 237 T34 7 AERETE D0, 2 2Tl _EH#hHY
DO E— A NERT BT TAT V ADOHREHEET 5, BR
| BOBAERICAEL D (TROLBAMICAL B) EHE ¢ TR

?k,lﬁﬂ%f%ﬁ%ﬁ%dQ LLT(9) ABELN B,
q; = ¢:dQ, (9)
haliall el ) _
0 0 0 0 O 0
0 0 0 0 O 0
0 0 0 0 O 0
Cc; = (10)
0 0 0 0 O 0
0 0 0 O Cs5 0
0 0 0 0 0 ceo




Thb, j WOV THHEAHMORICIE L CREDRNE 6N,
FEOTHRRERD,

dq° = cdQ (11)

(10) KD cs55 & coe 1TFNFINESR y TR/ R N =
TITATVATHY, css=cee=0 & Bl FIXAEE,
REBRFAEE A B Z8E D ic @t e PR b,

FRWENIESY dg B, BBy dqeP & ERlEEE A
U BERMIS dg° DBHE LTEL B LTS &, (12) Ric
YRR ERAINETTA K° BEL 5,

cs5 & cop 1

dQ+R=[I+K"(s" +¢) 'K°qg = K®dq (12)

3. 1 FEHIEROEEL Y

BB T L DRI DWW TR — RO 72 88 HH T AR 2 56k 4 &
T 5, FREFTICERL CIESCHR 1 HEL CREBIER o #id I /7 & & AT
MAHEEHL, $2AT v 7P THBEOR—RF L — | L Hisd AT
2 RCEFED, X—R7 L —MIDKIRIZAET D0 E— A2 b
FEN B IO AM N E T 2y 755, T E— A FBFEE O

P A D i | A Sy} A B e MR ML Y. N 11 ) B 2% eI
V) ./ J dﬁLﬁ_l;O’(_VJE.lJ N 22T b /VL&BQL/ RCEVAVA ) I PR e W)

DLW AZBE T LEOEEHAL THELZKTT 5,
3. 2 EBORELNY

RC HEOEBICOW T IR 1 ICEL CEREIRAT— A N &
RHL, RS R0 T A MR EOEE X TS, $2
W7 —F 2 Z R IS L 7o WS TR E A & i e o DI
EHT D,

4. EBTOFEAE DY

FEHTIE IR L & 2 [T CHERThLTWS, &
TR DS 72 MR ER 1 & SR O IR IERT AT O /172 L & B
LR 6RO BT, ETEBBERDOLENGHEL, LBSEHD
b7 AR N T AXD B & BZ CEMET MICER L CHE
WAEEUXRE LT LV CHERIT Y, SREMEE L 25
B, BIOKEOEEREZ R L BB OV TENENEM
AT 282 RO D, ROTEENDLDRERK o ZRNUC KDY
RDB,

(Nw — Npr)
= Rl (13)
Z I, Ny X Npg O 5 (BIBRETLITIEM) 1o s U 72 Sl
REMF1, Npr (ZSRERERET), Npg HAKEWEREHITH D,
ZDa P —B/INEIRIMERL, TORENLEEFNED o 50
B ZE DT 2 & EOTI%RD, F O F% - TR ) % R
B, SEMO—BLEANAE L IR /L L EE0
EEAE, TR FERIT 7] % Ad C 8B O 2 Ol 1 & HEE T
%, RCHb —{KE L CRMEY 570121 RC BN S & EiE0ds
FRRAE— Ay M ERD, FEMI LB LEbECGHET 2, =
DFETITEMIZE 3 Ok VR T X 7= B S 2 RA KT 8 &
LTWNWBZ L2720, LERHIUIE 3 O v P OREHIITH
BEREBHELNENE L2 EA4OE UV ERELT, AH=X

LFGRREE U COREKFEM & HEET D,

T2

5110

8610
>

12160

o
g co 202
Z
2| 8
oL | B|® o1 o
& L
S =S Bifi ==
— \L:mm
L 20000 he
® o TSR H ®

2 KEEOHHEM

2L-65 X 65 X 6

v
w4

B mm

K3 gFT—ArOFEMK

400 -
200 200 B
! 3 11-16¢
— ~fo—g |- ’—
© N ! /7 4-25¢ 2
,J<c |
P . 7N\ 2 o8
= | 6196 S 2
\ ! —_ — =)
p \ / q o
//l g’l
K olo M| 4256 L
| L1l ]
B :mm
800 400 800
4 RC HEOBHERR LU HERK
5. fEHT
5. 1 SBHANEREHOBE
K2DE321E0 & 2 BEORER N T ARICERE TR I, 1

RS RC & o TV A EREEEOFHRIEMRTH D, K
DAMIHERRFT D2 E CHBHNSOEMEZFRIN TV D RE
Y, HEOEYIRFAMGIEL 150kN/m? Th 5, %ET—
COFEMEN 310, RCHOKENE BEORRE N 41077, £
11 RCAEE ERBEOMBIERTH D, BREWMOMEELIZ ST
EHCl~%, 1H0ar 7 J—FOBROTHIEIE 1 D ey
Thb, ETRMOBERICE 620 O, TF AMOEAIIL ¢16 O
YRy FEERALTEY, HLHET 40mm, ¥ vFid 60mm T
H5b,
5. 2 {RMEETTFRABOFiHHEH

AL T F AMORLOEER EEVNCHARLZ L2 HIE
LCW5, £2°C, £T7F AMOMRLER% 5372 /R Cal

— 945 —



&1 RC L EBOMBIER

L.

L— 1244.6 mm

W S| BRIEH | BROTH | vor®
(N/mm2) (X 107 6) (N/m1112)
27 b - -18 -1810 19900
SR SR235 294 1470 206000
1H s
- E B ALmm
[Te] ::
T o
B essEmssssmssss=ssEs
S 50 !
5 T F AR O~ E
FL—F
5 A
552
Z X

,]

(a) ¥t & FF AMEET L —1 (b)) LRI FAMOmE

6 TF REM OB

E=tee

AN
v (t=9mm)
2
X JigZ
2
4
A
4 -

ALk B

()5EM L TF AMBEET L — 1 (b)EF 1L

7 SF AEDOEFT AL

DI LS BRNERE T 5. BT CIIM OB ERTH 2
MRS 05y = 235N/mm?, ¥ 7 % Ey = 20600N/mm? % {#
A2, 2F AMIEIK S IZ-d L5 REWU LM TH Y, FHRAMN
% 84 OIHMEC T D, KH D O XKL, SixEAWHLTH
%, FTAMMER 6 DL I KRB FEHEINTWDER, RbiEH
BLTINENTOLICETMET D, ZOTF AkE 2 EHk
TIEBLEF A ORKELHRT 5720, K8(b) ILATLICT
FAME 10 BHRECELL =575 HEL, B ERTSOME
RO XY FHENE 7 iRl oRliRE#ERLZ 5 2 ¢, mao
XY #E D ORERE R L X L ABIC LI L EOMEP &5

— 946 —

17.7 mm ¥
- o
(a)2EFH (b)10 %
8 TF AMOIHTET L
150 40
— P 30
E 100 E
& [
il = 20
f ” ]ﬂ: 10
— 2%#% — 2
------- 10 855K e 10 EH
0 0.004 -0.003 -0.002 -0.001 0 ° -40 -30 -20 -10 0
YR SR AN (mm) 1SR SR AN (mm)
(o) TSSE E (b) Fsh e
9 [EHMERTE~X FFIAK AN LR
150 40
— Py 30
Z 100 <
& [y
izl = 20
f ” ]ﬂ: 10
------- 10EFR e 10 R
l)0 0.002 0.004 0.006 0.008 0.01 0 0 10 20 30 40 50
1SR AR AN (mm) YA AR AL (mm)
() PSR (b) Fsi e >
10 JEMERTE~Y 5K EZEN BEfR
150 40
— Py 30
?/100 E
& a
i W 20
]ﬁ ” f 10 1
— 2 “ — 2#
....... 10EH e 10EHR
1]

0.005 001 0.015
R AT ES ST (x 1076 rad)

(a) % E &

0.02

(b) WESHE >

0.005 0.01
R ILFE S (rad)

0.015

0.002

11 R E~Z ik v RIS A LR

F AR i R OB & DBEfRAE LR L T2,

T F AT 0T, WO TR T L — AOHHE L — K
9, BndsEmst (Y Hn) Kb AEL 5, I~ 11 IdEnEn
JERERTE P & X 1Nz, Y TR JOREE Y o iR o
BROLER TH D, T b ORIE, R O EIE Y Bl R S
NTWTHHBETH-TH, 7T AM 2 HEFEEUTTIT AN 77—
AV DERBEDORATR AR TH D2 EEmRL TV D, Rk, ME



12 FREHEOETET v

2B
B B
D
t| |t iy 2t
7FAMEART L — b

(a) 5ot & 7 F AMBEAT L— | (b)T T4~ 0> it

B 13 ko T B~ E#H
—
Q
(a)RC #R#F DifliE > (b) T FE8H > ik 53 H
14 Wi OFRHE~ D5 EHIIX
44y
. J,J,JI{K{',_JE,;}/i 44y f
L T AT
I ST
t’ > L “ }&
+ T +
»X
b4 b4
(a) FIHERTE S
N AVAVAY VAV
»X
(b) Wi AKFE S

K15 #f 7k

EOYE, WH OB ELCEMRTE PR 7T AM OB
(132kN) It #T 5, ZORET T F AMO W ES KL TEE
—HHEMRIRIBE 220, MdhF MBI AR T 5,
5. 3 HhREBMHEDENT

RTEORKREZ 2T, K2 ohEEMEEZFAIE L TRKI2DLD
WET MET 5, SRERMEILKIC R X 2 ISR & < BEIR L 72

N/mm?

(2) B TR O TR

135

N/mm?

(b) B /B ROER

16 FEREATRR O OB ORI E KRB O

%'ﬁﬁﬁé{ﬁﬁ;ﬁ (O'y)eq

&2 fRETARME

A DUERIE 3D Bt

LRAT ARV 3

AT T F AR DB DR Y (X)

fRLE ARV &
firffil | L, LM 1ERT
ET D,

TS T8RN EREDNT ha s
EEY2 N A I N LT 1 ZINTN i 144
NEBRIES ET 5,

T2 TIARD EREC IS T
R EINIE A G EINLY) i 142
LY,

fighr2 | figdr 1L,

RbERIRERT
b3 | ez, KTo kS
EF LT D,

JifiE & 72 B T F AMOBRK
)& )% BEHED 258N /mm? & IR 135
T B LMY 212 RIC

firfr 4 | AT 3L, FRHT I L o [ 127

) RIMMITIF L AL OB, TIRO & S IHEAT, )i & & 2R A R E
LY, NS DIt )) B BHBHEA TR -2 b D%, FRENE O O]
IREERIE 3 SOV MERERIL ) & T 2,

WEFCHIE N T ACEHRL, MO a fACHMOBIEY % B
BTl kLT, 2RO LS 72 BEAIC OV TR 13 0 L)
T S EHRL 7, X 1413 RC #BH & T BMOBHE~DLYE
HCHh s, AL TIEX 2 T o ABIOHROEEINER 4 E
Tl T, WAL, PR 15(a) O L 5 ICBRBMOAHA L RC
OF AT N EREFEE WAL 2D L, KPR EEZR 15(b)
DL ICBRO RIS L T EH 2 T S,

RC S5 OMEERITER LISRTbOE IV, S ORARN &
RIS I DB NG U C 4 ORI 21T o7, S OREHED
RIS NIWATL TIT o 72 o HRIC X BB #EL T 235N /mm? @
1.1 50 258N/mm? & LT3 Y, &k Im i 0 5 A it
I &> TBIHED & ERTC R B BMRRIS 2o D 28, Mg
FCBWTHANOLHE L —20ERTH Y, FEZEOBEGENC
LRVED L EPNDOT, TORNEEUTOL S ICBELE,
FRAT 1. RS BIEE 1 DN EMEINC A0 b & F e b /N & 72 SR

NEZOWMOBRIS L U THITEIT 5, B E FF AMOR

DIEARVEHEEL, 7F AMIE 1% 1 EHCEBIL gk

ERLTEAT S,

FRAT 2. FRAT 1 DEF A% T, PN & L CRERENTO

— 947 —



0 50 100
U(mm)

17 A E~ZEABEER & BRI
(AT 1 MR L - BN O MR ) % 4 )

0 50 100 150

L/
U(mm)

18 i~ ZSALREIAR & B RAR DL
(BT 2« (72 L+ SR 31 Y [ERE % % )

RN R EHEL (B0 16), ZOREFHIAT 2 %M 0513 L LR
R RIS T 2 BABEARIS J1% 2 DM OBERIS T & L CTHRT %
119, FERT 1 L FRRICEM & T F AMORLNZR VW EREL, 7
FAMIE 1 b % 1 EFRCELIL T & L TEET 5,
AT 3. TF AMER T DL IICEF ML CHM E BT 5, @
MOBIRISTNE, BT RTEBIRE 2D T F AMITMIT 2 &
FIC L DCEET D0, EMEE 2D 7T AMIL, RLEE5XTH
5O THRIE S % AR D 258N /mm? &4 %, o X @l
D OElGEE #R L TR EIT 9.,
AT 4. AT 3 L FIL TH 523, 5&pto X el Y [#5% HEic L ¢
AT EAT 96

728, EROWTHOMITIZES N THEHMIT TN THEES SiLTn
BEREL TS, LD &AL DTORE 2 ThHD,
5. 4 BFHEER

4 FEOT O R 2 T2 0K 17~ 20 I[ZRT, HE~E
RLBBROREN I A AT E O G FHE H, AREhE 5 72 S oo i 5
DEMNU ThHD, MFOTNLT 7y O, RC EBOHE
FERIAS TR N EE L 72 530 2V LA O Wi o MR A 2 R, AR
fREOS A, RC LS EFMLSNO — R OBERTIX#gEe ¥
OMHED IR 2 IR TN T, Bl & 2 Bl 2 %20 Tn
LERBEONHERE L 5 EXT 200 MEE 2503, FEHHIX

— 948 —

0 50 100
U(mm)

i~ L BEAR & RO
(fEAT 3 R Y - 5EHMORL Y & HIK)

X 19

0 50 100 150

U(mm)
i B~ AL B AR & RO I
(AT 4 - R D - LM ORL DHRRL)

X 20

oo | = RO 7 e e
[ = #edmie T rrosig

60|
a0}
200 . =1 LEe e

2 & an
0 6000 14000

=201 '..-.f"“-!EIII-!I---

Y 5 A (mm)
=

-100
X7 16 FERE (mm)

K 21 f#HT 4 TOT T AN RSO HE ST EEN

Wik OEROT A& 2 E#hE Y O ROV PR IRE %
R R EZOWEOYPBBERALE L TERL TWD, TELD
oo O BAE RC AR, SCERME, M oBREA%,
FOE T F AM OBRE R Z T, SRR EROTHTIEHET
RS, AIOEETIET R THEM BBIRL T\ 5, FFE~ANHE
REBHICAT ENTZT VT 7y MIZERERSIGL T D,
20 D t Tix q L RICHARDFHUD T F AMBERL Tof=®, FE
WMoOETRL, BB, Z0t ORET (4) XD s OFFIIUE
w9, HERKT L,

17 B 5 X OICHNT 1 CIIRAKEm M 144kN & 72
%, AIRNTCIE, BHOET MEEM ORERIE S O R E HId STk
3ERUTH DD, #WiffdiEil OFE VDL ICHK 3 O LY it



AWPLEL 2T D, BbhbLbond L HCEFETH RC &
WD 7 —F 2 7 OET CRER L, WIZ R LSRE Mo i £ — A
VBT EL, TOBETREEEE XY P RE Lo
BRAIZBEIRL T, ZAS 110mm %z 7= & = 5 CR M RgE
FEHO S £ — A2 MATINCET D, ZORBIKKREEESED,
PRI E~ MRS AR E 25, RPICHBETRLTND
D, o EIC L LFETIXER T RC A5, B QS &
TRITF A ORISR oo BT B ORAEL, REKEM )
1L 159kN & 725, 144kN % HHEIZ & 5 L5 10.4% &V,

WFRAT 2 DFERCTH DM, BMOBRISNEHMO5IH#5EY &
FEFEORIUCISECTZIEELVMEIZ L 72728, SM IR OE R IR R
Bl ek B s, FUAKERERMTORRE SO D
<720, BTSN BRRT 2AMCKHIC 1 TaRU =HiRic#E
BINTEME 2ROT T AMPBRIRL, TORFOREDDTF
AR BER L CHRIENS QR T D, RAAE /)i
BTl & RERVD, BREDPBBIZ/NEL D

mm,7%%M@ﬁu%%§b,%M@hbb%%ﬁbk%ﬁ3
DRERERD &, RFHTET NV CIRIER TS EEO M N
KT Db DOOEMRBEROEBIEBILI R L, TF AMIRELRH -
THRMORL Y BHRSATOIUE, #7571 S IRERU FEEc i
LN, AT 1 & ERRICR TS FERS BT B & &R
BRFEE Y, RAAEm A 135kN & f#HF 1 LK T 5,

FRAT 4 1%, RT3 L RICFATET LV TRMOR LT Y % #REd
T LT DD TH DL, T HLITMIT 2 SISIERC FE&#H%ERL
TWD, 7F AR o THEHM DAL YRR TV
&, BHIC T F AMBREHENIZER L TEFRANKESEH 2D
, RAEKFEmAS 127TkN IZK T2, ZOfEEERECE DL,
o VEOMEIXR 25.0% BV, X210, X 20 Bt OFFSRTOT—
A D ERWG RI= 7 F A T RE RO EIN T BT D, %A
DRCNTTFAMPNEIRT 5720, FBIEL T F 260 g
WEROLOFR EXERR LY OEFAICENNTN S,

FBEOFHOBM & TFF AMIABEET LR EERE VS
THRWN, FHEHMZOWTCEZIEE LLNEFSIE Y UV HERI
L, BMORL Y ELRBZBRIZHIRL THDENE 9L L
LHLNTRNWI ENLHELXDE, RRXTE T FHIZOWTIE
AT A DB BEAEEZRML TWHLEEZLORRZYTHLHERD
nd,

6. #E:E
AWFEIL, FEZEOLDPHIEL - RC - SRS EMOT- DD RENH
WMPRT = — R %, AR 1 A ERTL2HEAL - FARTF =y 7

LoOoffTE D D2 ENTEDH L ICIREL, THEZKOXgE
HEREERC L RLN HIRABMEZBEICHTL T, —ik
E<AVBRTNS a kD Ik BHER & L T o EOE NS
AR LD TH D, FHRELIERIT o BOEEES R LIEN &
FREND, WLV R T AR T— A% LEICHESRAE
M1 THD

EF D OEITEROREFREEON T L NI OREB % jik
R L TV D720, B RO SIERAT &7 L~ DB S X BT
ATZIE, BON DML ERTHD LRI FRTHH>THED
FERENSORBHND, ZOEE AV, BEOE#EY XK
ML T D & Bibil B RHTET LT 5 I A K E i ) % HYE
CFRUE, o B LR 25% @< e b, T OBEE, Kk
T T B WT@ﬁ%r%o—&ri@w# Mt BT B0

T, EEICILBE N 7 AR F— A2/ 5 ﬁifé"“ MEMRET
%6, o IECRARTM & 7l 5 BRI ER s LB T

HdERDbND,
728, AR CHERAL T = — R iL, http://www.st.nagasaki-
u.ac.jp/shugyo/ICBNCA LV X =T 2 f AB LW =T e &
HIZEEABL T 5,

SE X
1) XHBEE  BNEBBEOMBREEDETAE (T 18 £R) % 2
i, 2008.7

2) CEFEFE  FREROWMBMHMA~=2T L S EBRNEESRE<
2003 ESETR>, 2004.3

3) 17 R, TR, B B, ETHE FRAEEED RC - R
BT — AV ORYBYERENT, SAREEFUGRSCREE, B 14 %, pp.293-
300, 2006.11

4) T, ARE=E,
O O = — F OPLAEIZOWT, HARREEY
%46 5 - 1 #515%, pp.5b81-584, 2007.3

5) AT &, B B, MBI, EKEN S TEN a7 U —
N BRI B K OVE O BIIEARAT, B ARBEFIEERRE, B
631 &, pp.1535-1542, 2008.9

6) M.Shugyo : Elastoplastic Large Deflection Analysis of Three-
Dimensional Steel Frames, J. Struct. Engrg., ASCE, Vol.129,
No.9, pp.1259-1267, 2003.9

T) BEE OB, BT R, EAR - MMEEBMERINIEIC X 2 H JEESL
HEMHOMNT, BAREFZIMERRIE, & 587 5, pp.109-116,

BE B, BT R FREEEHESEROL
STIN BB FEH,

2005.1
8) EIZME%% 2By s U — MEGHREYE - AR FRISE
REHE, 1994.2

(20094 9 H10H J5Am=28E, 20104F 1 A26 HERRIE)

— 949 —



