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L LETHERLTWD., BIIsIR&HOA L L, sIREHLptiZ10%TH LS. a7
U — b O FFFMICONTIE, 8RO R %2 100~180N/mm*D#ifH & LT, Ziucxt
ST par s ) —brolsERE LT (K 451) K0HEHLTHS.

B, WD, bk, WHEMIOWTE, bARFEERa 7Y — MERRGE [
FHW] 2 ICHERLL TEB LTV S,

#4.5.1 a0 ) — bOMFEFHEE 5= 4.5.2 S OMEHFEME
JEAETREE | Yo 78R 5 | B MR TE FRARBREE | Yo 7R3
(N/mm?) | (kN/mm°) (mm) (N/mm?) | (KN/mm°)
30.0 28.0 25 345 200
fo=k,, fd(l—op/fd(l— 'OiN) (. 45.1)
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(=3 o
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[ i h— | .
BEFEpt=1. O% g
(a) casel : Fk4 s H=1.00m D G2k
900 4600 900
1800 ‘ 1000 1800 500
) v
= ) CEe
$RALLpt=1. 0% 8
(b) case2 : ¥BA4 s H=0.50m D GEERAS
900 4600 900
1800 ‘ 1000 ‘ 1800 500
v v &
= S| [ R
SHLtot=1 0% 3
(c) case3 : ¥k H=0.25m DK
4.5.1 ZEHMORARTIE
#*4.5.3 BET—X—E
. JEAERRD D e
BB EiH - i
WHER | oomrme) | Siviom Lk
casel-1 | 1 7L e —2
casel-2 H/4
13 | 23 HI2
casel- .
—————— 1.00m PILET VI
casel-4 H/4
E— 13
casel-5 H/2
casel-6 - O.Am(Brm K48) | LLET L2
case2-1 1 7L e —2
case2-2 H/4
2-3 23 H/2
case2- .
—————— 0.50m HibET VI
case2-4 H/4
—_— 1/3
case2-5 ‘ H/2
case2-6 - 0.1m(Wri K48) | HibeT 12
case3-1 | 1 2L e r—2
case3-2 H/4
33 | 23 HI2
case3- .
—— 0.25m LIbET 1
case3-4 H/4
—_— 1/3
case3-5 H/2
case3-6 - 0.1m(Wr K48) | HibeF 12
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FHEPKN)

b) HLET L
B4.5. 20T M & ST o = 7 U — MEEOIRI T k2 R LT b JERERR T ORI
B EMERE OREUEE o % L C2/3fc, 13fck Liz. WEEZITmar 7 U— hOMxsE)
BRMERREE, TREFMICBRBORIEICHEML T 2 ERMLNATND Z NP, K
FEHT CIXEME D DEM & OHI4, HI2E TOHIPHZ BERAR THEER E T8 L SETWn5
7%, AR L - EMEIRE SR 5 v o VR BECE (R 45.2) 2Lk vk,

f' e
¢-fe LI K Y
. ¢#
(@ HibEeT V1 () HibET N2
X4.5.2 F et EEH-1UF HBHERE
Ec:(22+-ft_18jx104 (% 45.2)
20
2) fEMTRE A L v
a) BT
4. 5. I IFHEATSNLEZRB T DR E TOME - BN %R EZ, K45 412132 r— A
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k%vwmhﬁmﬁmk ACEPHOBRZ R LTS, MBI EOE iz L v Bk
ZET ML LSBT T VLTI, #FmA O TIE3~8WIREE & BTV, —J7, W
RIS £ 0 B0 % £ Tl L2 BT 7 L2 TIE12%~53% & #S T /3E F O B4 23
REL 2%, 2, 37 Y — FOEMBESY > ZRBAME T 2 REOHL Tl
FTHNIF E A ERE % JF S0, FUER & DEMER ) ZAGE T E R WVIEE DAL
(TR H o 2GR E VI ST R T IS %@%&&ﬁ EERFRLTND.

150 ] 10
140

HEP(N)

0.0 1.0 20 30 40 50 6.0 7.0 80 9.0 10.0 0.0 4.0 8.0 12.0 16.0  20.0 24.0 28.0 32.0
ZAL 5 (mm) 2542 5 (mm) 254 8 (mm)

(a) casel (b) case2 (c) case3
X4.5.3 HFRAICEITHARE—ZHEREOLER
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5T 2/3c 5 {LET L 2/3fc

LLET L 2/3fc

| mHEFL /3 T m e 1/3F | mBEF AL 1/
- SHLET L2
0.0 0.1 0.2 03 0.4 05 0.6 0.7 08 0.9 L0 0.0 0.1 0.2 03 0.4 05 0.6 0.7 08 0.9 1.0 0.0 0.1 02 03 04 05 06 0.7 08 09 1.0
FALHERR,/HH R HALHEER AR HICHERE /AR
(a) casel (b) case2 (c) case3

X4.5.4 [KWALLE—SEEEOER

b) 9 55 F i

4.5.5 \ZITEHFH i E BB OBRE R LTS, I &0, EHHFMITEmERE
KT ORBELEEICZTDZENb0D. £, BMERRERLIBATLary 7 —1O
JERGIREE DRI R C T HIVRIE T HFMITFEN RN & b bhind.

PLEX Y, 957 Fam CITEMETRE & A HEPHOHFM m I 5D 2 G0 CTHETH S
ZERBGMNERY, 27 U — MNRIRO X O A SEREE 725 L5 72 T, RRIC
EETONENDS.

1,000,000,000 1

100,000,000 | A-HeLOOm H{LEF L 2/30

_. 10,000,000 =N -®-[=1.00m F{LET/LL 1/3fc
g 000000 §-N\ “1=0.50m £{LEF VL 2/30c
fﬂ% 100,000 | “#-H=0.50m Z{LET L 1/3fc
ité 10,000 - H=0.25m H{LE7 41 2/3fc
H=0.25m %{LET V1 1/3fc

1,000
100 +--

10 1---1

1

I i i L I i i L L )
0.0 0.1 0.2 03 04 05 06 0.7 0.8 0.9 1.0

SACHB, H51 8
4.5.5 JRFHFan & HILEERDERDLLER
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2)EETHIELI-EELMEZERE L= RC XY BMOBREREARE LI-ERBE

FRERAENIC & SBREAEH
1) fiEdTeg & U B R O B

BERUARIE, W ~TEE2Y 200X 200mm, A SR8 1,200mm TH Y, EEHIC D13 & 2 A
BCiE L7-# PR RC 1TV EH T 5 (R 4.5.6). B THIL L7-#PH 2 LM & 5 5RM
D 221X L, 1V 200mm Zxk U CHERMER% £ 72135 R85 50, 100, 150mm @ 3 7K
WEDLRENRESNTND. T4 5 4 ITHERIE O ERZEH & EBRE R A2 R

2) A RREFRfRAT OBEZE
Q) fRMTET L

AFEATCUE, YL O 2 T A BRE RN 7' 2 7' F 2 WCOMD 28 S Cnd. K 4.5.7
WCHIRERTT L ERTA, BEEARIERIC X 0 BEEUARN OB IT—HRICITZ L Lz
b, JEMREDIES DX EEJ/T L7202, 1TV OEANRURET IR TS, HH
LIARER X A N9 DDOH 7 ARG ma /T 5 8HAT A V3T A N v 7 FHG )
TRTHY, BT A S P RE A SR E T 7 IR 220 S & 5 Wi Th 2.

b) =227V —FOOUEIR &8 DOET VL

a7 U — hBLUEHIE, SBOUEINES LSOOG T M ESEH= 27
— hMRO)ERIZEL->TET /LI N TS, Lo, SFHOFEDEN TSR & O EIC
Lo TOUENO BN CE 288K (RC Y —> : B4.5. 7 OKAOHER) &, OO
NN CE /RWEE (B —> B 4.5.7 DJREAOMHER) & LTRSS,
2T, OUEINET MCIE, ZHMIEELEEOOENRET L P O BRRHASh TV,

X4.5.6 HEEOMIKRTES S VEEHKR

F4.5.4 HEAKBI, EER - BFEERE-E

AR AR S fiRHT T T LE
@ | (0| (© | @
X% | HAuiE | S| Py | Pu | Py | Py | cla | dib
(mm) | (kN) | (KN) | (kN) | (kN)
N - - 437 |68.9 |43.6 |48.8 |100% | 71%
C5 |[E#EMI| 50 |44.4 |68.1 [41.9 |44.3 | 94% | 65%
C10 | JE4EI| 100 |43.0 |46.4 |40.3 |41.6 | 94% | 90%
C15 | A | 150 - 1326 (366 (383 | - |117%
T10 | 5[8E{H| 100 |49.7 |68.9 |43.2 |48.0 | 87% | 70%
T15 | 5l3EM]| 150 |41.3 |43.0 |42.0 |44.2 | 102% | 103%

P VBRI E, P Idm K E
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o) MEMERET L

g7 U — hOMEHEAHANZIE, R - Bl 5 X o THRIE S 7ol i AR A1
B LTI EA SN TEY, 207U — b egkflloMEERICES
Tension Stiffening ZI RSO UEINIIZI T AW REE T L, OUEINVERZ Sz
B IERGRIPER TORENEE S LTS 2,

72k, AfENT 7 v 7Z LTI Tension Stiffening R %2 BB T 572D E/ T A—% C
BB ZDVENDH DN, AN CIEATO RC EHRICBW CEHHAELE STV 5 I
L TUET 740 METHD C=04 BNEESINTND. EHARE S THRWIGT AT
7'a 7T ANETCHBR R SN AT VX — & ERHEICKHE LI RT A—% C
ERELTND.

d) 2227 U— 8 X O O E A

AT, BEICLD2HEROM BB OIE S X Z@UNCBET 570, a3
7V — NOEMBELARTIED 2 & THERWMHEEOZEMPRIEL & 2BET 5 51k
DR EN TV D, BRI 11, Sk S BT 3R OB 5 I S5 EE ORIE 21T\,
T RO TR B FIRARTRHE & FEMETREE O BILR D> & BEER AL 1B O FEAE 38 L % 4
L, BNLEOEMEIREN O BREBIEMRELZRETHE NI BOTHD. ks, AMRHT
BT D27 ) — hOSIRBE LJEREE — 27 O A0, EMRENS 7 a7 T ANEET
HENZRET 2 HIEICL > TS,

LoT, KEFTCIIHETHIL LI 7 U — MEEO TITM & 72 5067 — O T Bt
TEESNTELT, ERBEORT & ZICtE ) MR EOETIC L > ToRS b2 FH
BLTWD.

(mm)

4@50

} 2@87.950_ 5@110 Jsd 5@110 J5dﬁ2@87.é‘
X 4.5.7 AREZETI (EXEHEX)

3) fEMTHRERI L UVEE
O AU BT 2 btk
FRAT TIT AT ORGARIZ I U TR RO 07 D ERDSEMIBIE T 5 2 LI KV AEIME
FTLTREIZES>TWD. LL, ERICK 2L kT 5 &, #tafk N, C5, T10
TIEFEBROBEE AL MR B L T o2, #Ek{K C10, C15 TIIHLOEH= 27 Y
— FOEEE U RO EREIE, BRI T15 TlaElng R & 3OR 265 K O REAMOUEIN
MRE SR LTHEEICE S TR OGIRMEETH Y, MITRERICR T 2P & 13572
LR RPIFELNTND.
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QZETUEREIZ B4 5 i

4.5 81277 K91C, BIRSICED £ TORMPEIZMERIA N, C5, T10 TIIMHTHE R
FERFE R B L B8, IR C10, C15, T15 TN #E R OB & S EBFER X
DHERES RS TWD. F7o, EMMEZSHbI Ty ) — A& C5, C10, C15 Dl
PAEICERT DL, BERSHPRELRDIEETMEDHMIPEENKE LR 2 ERbN5.
BetR A CARE D 2B TIE,  EBRAE R CTIIRRRI & oL 25K N, C5, T10 &, FEIRHN
MBI WK C10, C15, TI5 IZKBIEND. MR R TIE, FBRIOA S W) #l
SUTCIIMERA N, T10 1B U CITFEBRFE R L MITHE RIZ B L T D28, Zoftho ek
LTI LTELT, ZOMEMITANE Lz BERSE oML REThH 5. 7
B, RRMEROEMIZEHT D &, 2 TOMHBURIZI U THEPTHE S RS R L 0 Kig
WZhES< o TWnAS.

Ot REIZ B 5 Sk

B 4.5.8 1R F K 91T, HEEUA N OffiE —ZNALBEFRIC OV CHEER & T A i35 &
FEBRFE R OEMBER R LA O EDMENTAER & I L TRE < o TS, 2, FEBr
TSR E 3k 2 W TR Y, $REZENLAN K E WIS 35U N TR MR ) 25 %8
AL, Aok, BHESEM U720 EE XD, IO ER &M & ORIz H Tz -
TIX, EBREARNT & OREL TR EITH 2 & &7 5.

UL, BRATEICER L CHIEREZIT). R4.5.4 157880, HEEOMEL
1%87~102% TH v, BIHRMEIAN LRBREDME L 2> TN 5.

Wi, ARMEICERTS &, IR C5, T10 OfFEICE L TR N & [FIRE
DIEE 72> TWD N, BEAIK C10, C15, T15 OfEICE L TR N L0 K& <
Pl S LTV A,

‘ — AR — R O EERRR A HRRRI ‘

90
80
70
= (]
= 50 . ! I I I I I { |
(=g 40 . 1 I ] s " |
iz 30 N | ——
20 N T . T
10 fiER RN | I fieakfET10
0
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
PR (mm) B0 (mm) AL (mm)
a0
80 t t
T0 T T
= B { { |
= 50 ! I ] ] ] ]
i 40 M
iz 30 - - - - :
=
20 | ! | | - !
10 kiR fEC10 i3 fkC1s
0

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 im0 ] 0 15 20 25 30 35 40

2L (mm) 2T (mm) 25 (mm)

4.5.8 HUHAKOFE-LMERFRICET IRRER EBTBEROLE
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@FZBRAE G L fRMTRE R D22 RI T 2 552

LA C10 D FHR & it C RO N TZHMIEZE I, EAMOUEIN A EET 2 Z L2k b8
AEIAIMEDIK TR ER O—2>Th D LR IN D, A T15 T, HEFMEOKT O
¥, FEBRIIMAT & R DZEE L R, BIRICE D £ TORIMCIER RIS L O K E 72
CICERZELE D EZE 2 DD, £, YA CL5 2O\ TIE, AR O AWM D
KTICMAT, MEHFEORT LGS & T, #ERKCL10 L bBBRICESETO
ISP KA B e ER LD BHFITIR T L, FEBRRR ST L OZRNTIZRE o
b EHEEEINS.

—J7, #ER C5, T10 © L 512, JEMEREIR O A WRIME O T o8 | IR O £+ 5 Rk D
RTFRBIRRI5EG 0 RCIZV T LTIE, IEMBARERMITICS 72, a7V —FD
JERETRE Z IR T S H D Z & THEMMHEEOZERMRIE L S 2B ET 5 HiEEEHT 5
ZLIZE ST, BMRICED ETORMPECIE A, BRATEZ & % i R < 3Hfi <
ELARERHL LD EBEZBND.

Q) R &

WEIZLHPHIC LY EffEg O =7 U — b3 LWREZ ST, S ABRIMEME T
LTWDRCIIVR, #2227 U — FOMERENME T LTS RCILY TiX, FEBkS
BERBERSEHETIZ LEINETHS. 2L, BEORHT 2T ATIEeRa
7 U — N EEHRE LIEMEMERRIZ VT a2 Th Y, Ll OfEE i+ 57201
I ELEZ T a7 U — NOMEMERA 2 BET 20BN H 5.

72, ar 7V — hOEMHEROLICRIEIC X > CTHITI oW 5 FHI 5 2 5 2N
RESERDLZEPHEEINDN, 207 U — FOHIRRE & EEMREDFHBIZ >V T
RICHIEME T D78, BIRFR CIIRMERS T2 2 LIIR#ETH LS. 4%, Hik
BB UM RS R A &2 T O P BB AT & OBEM AR5 2 L T, WERGHET S
ZEMAREICR Db D EEBEZ DD,
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4.6 SHRORE
WETHIL LTIz U — MEEY O EMERERHAR FiEOfMESZIZ T T, BEEIZR W
THROLNTZHRRHEMN LeNAE LB E 2, SBOBEEFEICOVWTUTIIRT,

(1) BEMREZTMT 52-ODRKR GAE) FEDRE
WETHILIzar 7 ) — MEEY O IEMERE AT 272D ORICHE L S DGR
EHLMILE BT, S () FEZRETDILERDH L. TOLDITE, £ )
AR (RA) TR TE, TOHENMIIEN TE 200 EHEICT 2BENRHD.
7o, WEIZLD2HEPHEED D EDOFALTAE L TV D2 Ko THEEMEREIZ 5 2 55
BIREKERD EEZBN, FICHLOEBRHM (RS) ICX > THOREENRRD.
£ o T, HIEDOZERMBYR5AM IO THRERGERERDIZD, £H LI TYIeZbic
ZEHB R G MR ER BT 2720088 Gid) FHELBE LadhiI s,

(2) RRFERICE DB aesTM
1) T & FFAM

EICELD a7V —FoHb) BT ciEinl, HECL a7 ) — MEEHO
Fit) THDHZEITHE LT, FERFR & T O FIEZ OV TRETT 20BN H 5.

F7o, FERTHIZAT O 20y, BRESRME (BWE, EEE, AHE, SR, AR
5E) SOEM N ORECK G ONH E Vo TR EMET 2 b FE LD, DD,
REEMERERTAN & W 20T TR OFHli & W5 A A —UD35RNDS, HEEY OREIEMERE 2 AT
TH0E, TAS (Load) ] & TIE% (Response) | & 551 (Resistance) | DZ N2

EH LTS EIT, 2D OMEBMREZA LT 20ERH S .

2) HE3EMERE O RTAR 7 15

HEIEMERE A R 9~ 2 %5 BACOFEEEIZIS U CrHii s (& ol Lo s L— R
_;5ﬁ$,ﬂﬁf®$%£ﬁt L DHE, IEMEAREREICRERINLHHME S I =
L—ya URERICE D HE) BBRIRTEX 5 X527 57201, & & OFHI7 %O F #ibH
ERELTBMEND D, Fo, WHTI2FHMIFIEICL > TRE LD BRT — % Ol
W2 D Z LG, FHITEE I - RIRT D008 Gt bUEERD.

D WHETHIL LIz 3 v 7 U — kOB E 7 L OHES

I IR ST & 2 B MRS 2 AT B 7850, ETHIL Lz 2 Y
~k®ﬁﬂ%&%(§%ﬁﬁm,%%%m%,ﬁhm%Tw,%%Wﬁ%Tw)%%ﬁb
PEREREATI & FTRE & 3 % BLBARNT Y — 1V 2 ST B BN B %, £, TR~ %
HRE L0101, ORI 2210 800 (B S) 24FET HUEND D72, av
Y — kOIS 2 HER S 2 72 8 DI FERRAT & B A CRATT 2 B85 5|
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SbiZ, WETHL L7 U — MIBO 2R (EfERE, BMRE, fIR®BE,
FHERES) ZRITELRPHEEL AHT I L OEETH Y, HILIEEL RO
BREWPOSNCT DRERDD.

() HEMRETEICE DOV EDERHE

tARF R ) — MERERGE MEREHER] TIE, IROBESHEDT [ABRRIC
FS < AR OVERERTM S & OSSR OMERE D TR R AHERFE BLRFUICIET D0, H DV
XZNEBZTNDDE D DOFFERIZINZ T, MEFEEFEONE, &) OEEE,
A TEMAIIRN, R C 2 BB L CHET S L2 FAIE TS P L ERTWA.

- T, EROBEFHTH HMEREOFMRR T RIEN 7 U 7 TE T, MiErkED
M IZ D W BB R R OB HEPTZ D 2 &2 D, 722, mRFIZBIT 8
B b2 B LI EIEMEREREE &, FRRO L OEITIRECHER IR T 2 THlIT 5 2 LI
BUR DA L~V TIEE G Tldleniz o, B0 flie R EFRED ~N— RLEE.

4) HEEMEOFEICE S -REDRE LHE

tARRE O s Y — MERRFE MEREERE] I, TREALE L SREEAICIE,
SRR, R, HEREIR, MRS - R, OWPThhERETILERD D] 2L I TE
D, BURIIHED OIME LD 7 L — FITIE Ui it ORI L EE 5T .
L L, MEMEREDE BRI LS, SR BIRBREIC/2 S & & b I BT ME
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BEE LT IIEROHMEBH R L e bR, BEICHT 2 MED B, kL
Ay DR L VEREDEIE T 273, ML SN DMEREZ RIS 21213 L FEIR & #ibH (4
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BOWEOHEITEENRARD LD LEZ N0, WMIEMEOMEEN2ZE LMk
IR T RO FIECOWTORIT 2 LENH L L E2 BN,

4.7 BHYIC

ARETIE, MEERGHEAT OHRK TH 2 Hs AR O 0 R LISERS 5 T
(&AL, MEMEREFMFEOREZA RN L LT, BT3B ED TR AL FEEEM I
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FHTATLA TV DAk Fid) ik L HEMRERNIZAE B L2arFaic oVl -
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BUR TR REIED IR A TIEH 203, BRICHETHL L7 U — MEE
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Influence of various modeling concerning uniaxial tensile behavior of RC member by finite element method
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