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ABSTRACT

ABSTRACT

The research on seismic behavior of core walls, which are used as the main lateral force
resisting system, are completely concerned at home and abroad with more and more large and
complex high-rise buildings being appeared. In this paper, a new kind of composite core walls
with concrete filled steel tube (CFT) columns and concealed trusses was proposed based on the
research of the concealed steel trusses by our group. The characteristics of the new core walls
are that they are the combination of concrete filled steel tube columns, steel trusses and
concrete core walls, which can take advantage of the mechanical properties of combined
components, significantly improve the seismic energy dissipation of the core wall, has
multi-channel seismic line of defense and the fire resistance and seismic behavior of the core
walls can be integration. Seismic experimental research and theoretical analysis have been

presented here. The main contributions are as follows:

(1) Two kinds of composite core walls including one with CFT columns and concealed
trusses and one with steel tube-reinforced concrete (STRC) columns and concealed truss
were proposed. The experimental study on the seismic behavior of five core wall
specimens was completed. The load-carrying capacity, stiffness and its attenuation process,
ductility, hysteretic behavior, energy dissipation and failure phenomena of the specimens
were discussed systematically, which revealed the cooperation of ‘concrete filled steel tube
columns, steel trusses and concrete core walls’. The law of deformation development was
summarized.

(2) Based on the experiment, the simplified mechanics model of load-carrying capacity of
the new composite core walls was established. The calculated results and those from

experiments are in good agreement.

(3) The seismic design method and construction measure of composite core walls with

CFT columns or STRC columns and concealed trusses were presented.
The main conclusions are as follows:

(1)The load-carrying capacity, ductility and energy dissipation capacity of RC composite
core walls with CFT columns and concealed trusses increased obviously compared to
those with CFT columns. The load-carrying capacity and energy dissipation capacity were
increased by 37.2% and 52.5% respectively. The concealed trusses embedded in the walls
lead to the cracks developing, extend the cracks distribution area and strengthen the
stiffness and stabilize seismic behavior in the final stage. Especially, it increases another

seismic defense line by concealed trusses.
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(2)The load-carrying capacity, ductility and energy dissipation capacity of RC composite
perforated core walls with STRC columns and concealed trusses were obviously
increased compare to those with CFT columns. The load-carrying capacity and energy
dissipation capacity were increased by 57.8% and 60.0% respectively. The concealed
trusses embedded in the walls lead to the cracks developing, extend the cracks
distribution area and strengthen the stiffness and stabilize seismic behavior in the final
stage. The concealed truss is considered as a kind of seismic system and it plays a

second role of seismic defense line.
(3) The crack development of the core walls with STRC columns was uniform and

extending to even wider area compare to those with CFT columns, which could take
advantage of energy-consuming when cracks open and close and could make the steel
tube avoid compression buckling. The earthquake resistance ability of the new core
walls was strengthened.
(4) The composite core walls with CFT columns and the composite core walls with
| STRC columns and concealed trusses can be applied to large and oompléx high-rise

buildings on seismic design.

Key words: concrete-filled steel tube (CFT) column; steel tube-reinforced concrete (STRC)

column; steel truss; composite core walls; seismic behavior
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Fig. 2-5 Arrangement of strain gauges
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23.1 EEHELMERS R

RBHTE CTG-1 § CTG-2 MIFF SR PR ERME. REFEMTIEST
%22, . F RS EKIFEGE: F, VRHHAEERGE: FoARARR
Wi up=Fy/F. hETRLL.

%22 FHLBNFFEHR. VEERAR, WRFRLE
Table2-2 Experimental results of cracking load, yield load and ultimate load

s F/kN F/AN Ay

F,
Ik N LH | f| | A Ll | fum | 5 | M| HEE

cTG-1 | 168.19 | 34172 | 38302 | 36237 | 61980 | 622.10 | 62095 | 058 1.0000
c1G2 | 17083 | 450.48 | 465.15 | 46232 | 82080 | 883.10 | 851.95 | 034 09310

227 .

(1) RACTG2 5 RHCTG- 14t FRMRTRALST%, TREBARS:

@) &4 CTG-2 5ifF CTG-1 #itt: EREEIRA T 27.58%, WBFRRERT
37.20%, IXFBIE RGN SRSt R TR 47, BV LMEIAERES
stk IR TAEYE LB RIEE, (B R E AR R T8 =:
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(3) iR CTG-2 S5idff CTG-1 #tk: JERLLBNT 6.90%, BiBHAM CTG-1 A
B BRI BN RBIRER, WREFARKERERK, XHHERLT
HEFE. '

232 RIESKMER S

BAHMRIESNAKFRRREREE R, EMBEERTRIEARE, HTHE
REAHRE, KAFERIEREIKRIE. KRR ERE R & W BRI R
RENFK 23, K fo=K/Kor B=Ky/Ker Byo=Ky/Koy THIRTIHITHFENER]
TR, WITREIBHEER, AR R AR SRR

R2-3 B ERIE TIE R AR
Table 2-3 Experimental results of stiffness and its attenuation coefficient

R :
g | Ko (V) | K/ (Nmm) | K/GNmm) | By | B | B | ot

CTG-1| 29883 84.09 3467 | 028 | 041 | 012 | 10000
CIG2| 30210 117.94 5661 | 039 | 048 | 0.19 | 15833
HR2- 3T AT A0

(1) PE TR TUME IR T A O RN B TR AR T HdRE I BT 4R iR Ak
HAEBOAMPIERIEIEERE., XAFHARAEOEIIX R FEETMENR
B L, BMGOERUAKR, GIAYIRRIRE £ iR g Lo R R e Rl .

(2) HUEIRIEE T IHAE U 4841 A 4 ORI I JE AR EE AN R R U HE IR R
THEBOERRE. WHNHRNTEE, ARTAEERRANOTR, FE%
NI RERGE RS, AR, BTmR TN, SHERNRIERTELAE
XEE, PR

(3) BHCTG-20p HIRMHCTG-1325 758.33%, BHHICTG-2RIEFERGEER
18, NMEEEHERNRIERSEE, HIEEH. '

-0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015 0.02

Bl2-6 “RIE—(BA" KAMLHE
Fig. 2-6 Curves of “‘stiffness-displacement shift”

E2-6 A LB IRIBEKBERL B O KT SERIN etk R SRR
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B AR DR N R A A R O H B RS RR T A SR O IR,
BRI KRB R FOMI AT, HERE A= RIER
W RIEVGEMN . RIFEEMME. RPN BB OB R 2R
AN B RIS B o BT RSN S ERM B RIEEMNBOIY
SR BRI B, TTUVE TR TR, NIRRT A
AOERIEERE SRS, SHERRRIERM A TRERRLOEEEA
EHLEHRERE, ENRAA.

233 TR

R FBCTG-1FICTG-2HIRTE RIEHE R B E WK 24, RAMH LR
TS ACE NS A — SR K TR V. b UNEFRFINMERIS: U
sk SR RIAE : U BB BRI , B AR AT T P4 285 %% X R IALEE
4 =Uy/U, R R R AL KA UM USRI AF R SR R E, AHR
TR R 6, =UyH (H=2260mm) , ABKHBHAEA.

F24 BHLERY REERYCEE
Table 2-4 Experimental results of displacement and ductility coefficient

B - Uy/mm Uygmm a , P
g Em | fuF | 9E | ER | fiR | SE XA
CTG-1| Uy | 1052 | 1037 | 1045 | 3531 | 3200 | 33.69 | /67 | 322 | 1.0000
CIG2 | Ui | 881 | 853 | 867 | 3650 | 3543 | 3596 | 1/63 | 414 | 12857
ST R2-4TT 5N
(1) RHECTG25RHCTG- 14 EL: A BEMRAAHRN T17.03%, SRR

STRHIAIEIE KT 8.24%, 35 B A TR R I P TR A Lo T LU A B VR R IO

WA AR O B RIS B PRI B IR, LB BT
@) RHCTG25RHCTG-14: EHPURARBIEKNT 6.74%, HAEtERH

BET28.57%, ﬁ%%ﬂ%&ﬁiﬁﬁﬁiﬁﬂﬁi%éﬂé&@ﬁ%tkﬁﬂ’é“?&‘{%%iﬂlﬁ?ﬁ

SHOERIBHEARTRAL TR, BAHE IR

234 FEEFHESR

B0 7~ED-9 MR CTG- LRI EECTG20 “KFHP—TREKFLABU” : “K
P P—hAEAKTERBY” + “KTNFIREATABU,” HHE L, S
Uy $2260mmEETEE, Upk1660mmE R ETRALE Us A1830mm &
B,

H3fE12-7~E2-97] J.: Bt EICTG-200 M EIFRELCTG- 1 UEIERAR, AREBNE,
BIERLACRE TR, WEIRRTA AT B R T S HBIBERERERIA/D, TR
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(b)CTG-2

“IKFEHF—TRRAFAL# U, T LR
Hysteretic curve of specimen about F and U;
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Fig.2-7
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“KFESIF— 18K U,y i al ek
Fig.2-8 Hysteretic curve of specimen about F and U3
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F2-9
Fig.2-9 Hysteretic curve of specimen about F and Us
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ZRAT

TR IAFELBAERERE TR 1N EAR, SN SR SE R RERRE W R2-5.

LR —F AR

B

BT A MR IMEHEN MR, XER

(2eyiohil

A

CTG-25CTG-148tt, CTG-2(FERERESIIRE T52.53%, W BALEA NSRS
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Table2-5 Experimental results of energy dissipation
RIS | FEALE(N-mm) | FEREE,(HHRTHE)
CTG-1 31934.08 1.0000
CTG-2 48708.00 1.5253
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Fig.2-10 Skeleton curve of specimen about F and U
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(1) HCTG-1. CTG2M1F 4R ik 5 BRRT R ORNARISHMEN, W
BHATIANMBE, MEERRAZE, HEHMXEH T HBEAH K RBRE.
AR E AR AR NETRERRE TRE=NR, MhEER: EETR
JG, GERGTIER SRk SRR E AR T BRI T RIS, BERE
FEEMAR R EHEERRENES, HERCRETERE SR, SETNE
KRBTSR SEETERESHE, KHBZORMBIBHAS R REIR;
Z RS K AR S S i B SR R R TR R KRR, &
DRSS HEBARAIR T RILEL, SN 5K TAN B R4 AL HA AN
B BERRNE, OB ERNEHI T EERERBEAENTRAZ.

(2) CTG-25CTG-148tt, HERhLMMBHEREREK, AREMARNM
BIFHEENE, BRRIHIBIEFERERES
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CTG-1 ZEEHOAE ALK 2-11, Hob: Y ER-Y B A SmEN M FET 04,

X HR-X EA 5 R EE RN,
o
/
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B 2-11 CTG-1 BiR4ER

Fig.2-11 Crack Patterns at failure of CTG-1
(1) B—BAEMME: FEAT] 168KN B+Y HA EAHRE—LH5E, —

BB, .

Q) FEBHEMMNE: FEEE 218KN K, +Y EA bR —& Wiy
HiIRAREE, BEEK Sem. FEMEHRARMEN: 12 BREMELE 3 £BER/MNE
SEMFEIEE R, KEA 2em~3em.

() B=EHEMME: -Y M TAHIERE 15em HH—KE 45° REITE
fHiR4E, —HIEMERERRE, +Y TN EHRRE—% 45 ERRATE
flf R4,

BEMEA SRS -Y WA LAFA T AR HI 6 KL%, HEHRELAE 45
~60° Z[8]. +X MHsH{E EIEALER 10om 4bHBLEE MK P54,

@ BNBEAERNE: WEERER ARSI /M OB, iR
G L e, FHRRMELERY R LA TEM. B bk HIEITRK
RIaE, REMTTRAKIA45° ~60° KA.

SR S INE: HEIET 12 RS LR MR AR, AR
“X” RiBdLE, BGEAT SRR RRERTE 40cm kb WA LB S—HENE 125
FERRELAL. 780K 340KN B, +X FIREAEARER 35cm b —4/KF 5 E 54k,
FIEUE 440KN I, PEMIER 65cm XL —4 KA ELE.

(5) BRIEHRIEEMNE: Fil SRkt B/ NRleE, RS 5 2 Rt
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BIBISEAERE, TERBATUR/MG “x” 6. Sk EMEE MRGEHREARATEMN,
A E T, BT RN RSRE B KR, RESFEAN
HIBSHETAT . BRI EIBE K21 10cm.

BEBF M. IR RBRETTR, HIRETHEERAER.
HAE BT R

(6) BAMERIE: +Y ERAMHIS P TATIREYE. LSRR
TR, BRI LI, S EERmBIRR “X” BT, REEX
A TRETRER 1/4 SR E Lo

(7) BHAEF~2 BRI A A BB — A B R R, REELTTR
R, BB, Bk R T ERA AR EATT RS, B
TR ARG, THRE, IR, &EETetrRRLiE B
SRR, TR RN E,

@) BAERAMR: -Y BETFARELBERLR, RELER. BREAR
. Mk BSSIRER, EAREHIORE. BETANBIRCEBY
PE, SHREAENALEL.

©) EHERERME: -Y AA FTARRLESR SHiRELRE. +Y mE
FRERBEAE 5 20m ZE MG ERGT I, WIBMETEL, WHEE, AR

(10) B+—~+ R ERNE: HhAPRELTEE, WHEE, &S
FEAU AR, SR LA RTRRS AR, AL, | |

242 CIG-2 iE¥ritiz

CTG-2 B4R B A 2-12, K. Y TA-Y B0 58 T HRAE,
X ER-X A5 & mEEE.
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Fig.2-12 Crack Patterns at failure of CTG-2
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(1) F—EHRERINE: FEAS 170KN if-Y A LA LS —fp54s, 3
48K 20cm. '

Q) F_BEAERIE: FEAF 380KN B, EH—EH HIMRLAE F2
S T, +Y EHA—&E 120om BHRI344E, REBIMEE, —HEHE
. -Y mRY B EATRHI T RS, ERREKENAERK,

BEAS NS FEIXE] 460KN B, +Y EPHHRE X413, TA
£ 1/4 BEACEAL.

() E=EHERME: -Y BEFHERBEARLER 45° #Hn TEMEHZ4LE,
—E R ERE AR, +Y EAHNAAE B FAE—%& 45 BRI A T EHIRE. -Y
EHE R 3t I —4 R FRIKRE, 5 LSBT LAMTHARNG. 24
2 o

FE=EAAINE: +X HREBHR =K PR KRS, -

@) BER~EREHINE: FEREE LRNANTRE, BRERK. #6
AR MAERES, RETIER, SHNRENFTFROREFTEENR. Bk
ETXM) “X” BBEFNATEMEG L, EETNEENNERSETRE, AR
BRAMEE. —HERERFD.

(5) FBEAEHEMME: EARATERNEM, RHEA THRENEERR,
HEl SIS AR DR 34E, FFmIER EIEM. 5 CTG-1 RRIAZRE S
ATHER R IR 2 (/N4 ‘

FABEAAAME: $EELEHNRENTR, SAEMEMNT R LTS
R, HE—RENE. REEY HRA™E. & L NETRRIYS.

(6) LA~ \TERME+Y EHAMRE R B —FBRMABIRE. -Y E
R, BRBIFIHER.

(7) FESAEAEINE: ik EEA ERFHIF LS, -Y B LA™ E
2T 12 BB TGS B 2om £4) HRERTRERS LE™
g,

BNBEAGNINE: +Y BAT AR LR,

©®) F+. +—EHmEE, -Y BETARNEATAYHIBRLERRER. £EH
INEERRE LA LENRER, NEFAEBRHEEE.
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Fig.2-13 Mode of Failure for Core Walls Specimens
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7 2 % MR A A RN R O U R BRI

AL R R JE FF L T &K Smm BIMIRTEES), X R 2-10 A ER MLk
LHBHMBNBRRBRENERRR: MEREHRNSLE, DERE S5k
KRS T BRIGRASCH E. P, SRR RS EHIANAS, X2E 210
TR EHIRBE B LA B ABNEERERRE THNIERR: &
KL ERRIPRE L EPSE, WENAEL, HRMNEETIBIR. E5K
g MERNEE b WIS KB RAKPRE, TEEPTTHEE 12 THE
A, BREHEMORELELREASEA LA ERS, NEERERAEN
BEMGRAR.

(2) &fF CTG-2. FAKFINE7 [ stk b Joakik ERREES IS B4 AKX
BB, SRR RN EERMIRE, AR, B CTG-1 8k LK
REFMS, ZRAAGEFIFIRRRENNERERE; KRS EEREERL
fEIAEAE, ESKFIRTAEENREL: 5 CTG-1 RIBREMAL, HH
SHABKHKTRE, TEESTTHEK 12 GEA, BRRSERMARETRE
RS, HEELAVEMR, WETREEAENRENERIE.

() BN AFRIIE S BeL R B LR RS AT LR CTG-1 &L
EERAERL, MBI IS REMBIR D /MIFIEE
RS LI, R ESTARE, REAMNTELRE, BRLIFHEE, BEHE
A 20mm, SHEE LRNERERNACFNERL: CTG-2 FEHHIME SR AR
K, EMEATHItITIR LIRS, ERREFEHR CTG-1 TEAARERRIIR,
stk ERRGTTRIEMZIERALL, HIEERE LR, TRANRE
REMARIE M, B CTG-1 WihER, RERANLETRE, THRETR
LS E, FRAEMRERRCRENMRED, RRERRNRENKRET €
R HIfER .

2.5 LN TR T

HE A IE RAHEFRINAT KD R AR SR T Ha 6 % SRS I
BN AEL, TRXIERNASHTHMT. FHRRR/DRERUHER R
TRHR SRS NN E . NS REZRERE 2-6.

% 2-6 WG KM TR IR
Table 2-6 Yield strain value of reinforcing bars and steel

B R B | 4 AR 8#bk% | 3mm B | 3.5 mm BENE
P 3353x10% 1937x10°® 1791x10° 1728x10°

251 CTG-1 fiRFfnBIRM3E -

fafF CTG-1 FE T LSRN (Z1), BURKFRENE (HID,
BIHENR (GZi)o BLFIERMAANFSEMNESE 104, 4504 21~ 2310,
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Fig. 2-15 Load-strain Variation Curves for Transverse Bar Specimen CTG-1
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Fig.2-16 Load-strain Variation Curves for Profiled Steel of Specimen CTG-1
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Fig.2-19 Load-strain Variation Curves for Profiled Steel of Specimen CTG-2
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Fig. 2-20 Comparision Load-strain Variation Curves between Profiled Steel and Steel Bar
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| EARENERE. BREE. b AR LK,
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a,=a',=b,12;

a, a', —RLEAREZH. RENESHSEBHTIANERS, AR

“a,=a',=b,/2

g~ @y ——BLOEARRE. REMAMRIBEELLNESR, K

a, =a'b =bw/2 o
%xsbg +bw H—'j” H’Xx=bg+bw ) IJ-]JJ
2 2
N=f(h,-b,~b)b,+ [, 4, +2B1b} + fi4,+ [ 4, sina~f A,
' b,+b, (2-3)
- f.4,- fodl,sina-2£,b,p,(h,~1.5x- > )
h, b, : .
M- +‘2’)=f wh(h,~b)+ A4, (h,~b,)+ f 4y (h, -, '3)Sma
24)
+2f. b p.(h -1 5x_l>.‘,+bg)(hw+1.5x__3bw+bg)
w wpw " " 2 2 4
RAATAES:
F:NEO/H (2-5)

R FRKFERESN, HAEEKFINE S EERINEER.
263 TEESTIMELE

CTG-1 F1 CTG-2 HIRR AR N E % R 5 LGB IR 2-7, HEREHAE
R IBEREREE. HitEERTUESR, CTG2 BB ERARTEERRER
CTG-1/p, XRBT CTG-1 iIERNE S AIE AR5 E R .

#£27 BUBBRRAS DT HERSTHNAERIER
Table 2-7 Comparison between calculated and measured results of ultimate loads
BARS | THESEAN | WEE AN | HREY%

CTG-1 620.95 677.68 9.14
CTG-2 851.95 906.11 6.59
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FEEIN 24 16 BROASROEHE (1 MANEREDHELBREL
HEBLE, 1 MARERELIOENBIRRR LA S0 ERAREKT
TR TRGURMREHIT TIRRH R, MO T ENRARS. RIERIEER
G, itk FEst. WEMHERBIRIR, RRHMRLERKN:

(1) MERBRLEIENBRRARE LA G20, HRNERETEEE
BT AR OENAREN. T, RERNNERE, FHRIEEHRE.

Q) WERBRLEIEABRNHRBRIASH LESNERETAANELE
BETA SR OEML: TR ENREM RS AAREKEREY, KR ERR
HATE, KRIFRRRENENEERIL.

() MERBRLAUEABIHRBRLAGHORH, HOEESEEEELN
HELAERERAEE THERGLMERRTASR O, XREAERMERNE
HEGRE T RN R RNER.

(@) WETRR LA BRRATR AT LIRSS B L aER, EITEEEE
AR R OESHARAMERIFEEEEN.
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3% SRR ESHNERRRGEELE
| HERRRASNITE |

3.1 REHDR

24 1/6 BREOGOEIT TIRAREHE T HEMARREIA, S8R0
| HENHIHN CT1 FICT2, EFalt CT1 ANERETBSHESRORELHA
EROBERE,; B CT2 ANERE LB SHIERRNATESRE RRL A4
LEER,

B A ANFRER, XA O EHEES 1000mm, $EEEEH
75mm. HREZEZOENERE=2, X+—E. _EE®A 830mm, =EE&EH
600mm, WEMBREEFOME. KBS TMER=HEPOALE, NEA
BRI ERERERIEERY 2260mm, BFBEA 2910mm. BIESHIA 2.1, Wit
K% 0.35, HEAwA K 1320kN. BERUERS R T4 1800mm X 1300mm X 500mm,
MERRTA 1275mm X 1275mm X 300mm, ERLETHEERSTREHEERE.
IEARTRE 2 MUATFFLICREEHET A, FLES 420mm.

BF CT-1. CT2 KB EHEARENER, NEFEEA 80mmX 80mm
X3.5mm, PEFSIMENEREL, BAEEERTHA 132mmX 132mm. FAE 53
TEEEBE— M E R B WHEEIEE A 80mm MIHETE (M3 128), SiEkEAnn
WEEE FEE— 10mm KBRMARE, URATHEEKFEIMNGEERL BT
Wi, NERSREIRAEMEEERRT, DGARE L SNERIIERME.
W CT-2 L EEGNRRENNL, BEES 2 BERE, BENETHRIEY
KAXHE, HHA45° , RERAEERTA 3mmX 60mm M—FRMEK, FiES
WEFEERACRAT SRS TaRFINERE, FEMEREE. BN
IS ARCEARRE], KRR A NET A ¢°4 [AIEE 8omm KIXUBARESM, HEAkfH
SR SR EWE, IERAE.

ERNEERNAHED Q235 LM, RIHEAMUENFRRE L ATHH
BROAAREL, BETRISEEN C35. CT-1. CT-2 LB G L L HAHUERE
5714 37.34MPa, 37.81 MPa. ERFIINER AT RAEEEL, RIHEEEA C50. HH
FINPTEL R LR 3-1. WAAHERE LA 3-1, BCAf. ECeRtEsL LA 3-2.
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R 3-1 Wb H2EtEaE

Table 3-1 Mechanical properties of steel

| o ERGRE | BRE | ERE | MR
M5 R fERLLE MPa MPa 1% MPa
3.5mm FEANE | BARNERERNE 361.1 4329 175 2.09x10°
3mm EHIR yire 3689 509.2 255 2.06x10°
SHkLL B, Mg 379.6 4555 16.0 1.96x10°
O4 AR b S ik ] 657.1 821.4 82 1.96x10°
o6 M BEIOERSH 3970 550.5 75 1.87x10°
420
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Fig. 3-1 Moulding board diagram
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Fig.3-3 Picture of making of models
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IBEREREERLE 34, MEKESRERMERENKTNERS, ERh
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Fig. 34 Test setup
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322 hnEklE

BRREILR T RS LR EHT, MEFRAEAREHR. EHlEmK
PREATERMERAE 1320kN, FHEFEERRIERE, LUBERLEMHE
teiEsE. AFEAET 200 M EFAIHEN, BAE, ENR, MRS TELRY
T 2260mm EELKINEREALE, RIS, BENBRARNRIEHImME,
L B B AR MRS B AT N, SO A TS 85% kR
BHESENE, EEROETERRYLE, UL E s,
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IMP NARSHE RERGMBERITBE. KFEAEARSE MP X EENEKF
FHE. BRFREREE MP XX RENE R TRE.
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ENMNEE: NENE (GZ), WEHTERMAAHENE (XCi), EiEKTHEH
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Fig. 3-5 Arrangement of strain gauges

\ 33 KBERRAH
33.0 EHENLMERSH

KRB CT-1 M CT2 WARTE,. WHEERAE. RBHSMSUES TR
32, TP FRAREEMEERITHGE; F, iR HERRETE, CT-1 EmEudiE
P ER A R E R R EAE, RIS ME; FoARARRETE;
pp=Fy/Fy AR

%32 EHOBOFRER. PRERAR. HRARAE
Table 3-2 Experimental results of cracking load, yield load and ultimate load

wf PN F/N F/N By

W% Em | | | HE Em | fuR | HE | HE | HHE

CT-1 | 14576 | — |27675| 27675 | 437.78 | 45617 | 44698 | 0.62 [ 1.0000

CT-2 | 15026 | 384.85 | 45721 | 421.03 | 74458 | 694.79 | 719.69 | 0.59 | 09516
FHZR3-27] I

(1) BERCT 2L CT- 1M R B FTIRE.

) BRCT2HCT- 1 KB R SHRBHENAERAE. K ERTBRERT
52.1%, WBRHERET57.8%. XRENERGLIERE. FHRERELI IR
LEATHNRERYE, TRELAZIBORE, NTREHEROEEEREEE
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jJ . .
(3) HBEICT-2/ SR L ELCT-1 A FE IR H/N.8%, T BA ELM B FRZRRAT B R B
TREEK, EDEZ@%B@EH&E&&&, Xt “RBEAME” BEFI.

332 RIESEIER 24

BB ERRIEKREAE Ao KT RSN i E3-6, R, FR. B
PRPIE SEMME R EERARNKS-3. R3-3F, K AGOBRVIABMERIE, K A%
OEFFREIENIE; KAROCEHEEREIENE EEARASHE) ; fo~K/K,
AR MR EIFF RS R MR TR RS A=K/ K A LB R BRI 2R
RIERREL: fu=K/KAGOEMIEEE RS EARIE R RS,

HE3-6. F3-30 K

(1) BERIENBFEFROASROENESEIESROASRLE
FVIERIEIEEEIE, HAEFERRTEGLRERMER LR,

(2) RECT-2MFFRNIERE RRIFEHERICT- 1 AN B 2185, CT-2(4
Byo HECT-1RE T 52:4%, WEANBINHTALHIAHELAR T IR AT MRS AE R
BRE FREE2SHEIENINHEEHROHSE ORI ERE AR,
SRR LERRREE, XHREEF.

33 FRLERIESERKERAR
Table 3-3 Experimental results of stiffness and its attenuation coefficient

w B

| K 0V | Ky (@) | K/ Q) | B | B | A st
CT-1 17191 6124 3622 036 | 059 | 021 1.000
CT2 173.97 77.85 5598 045 | 072 | 032 1.524

FEI3-6 9P M LR IR BER BB AL B A O KT SERUA Stk A At PR
B, WERRTBSHEIENRNETR DA HELNEREL B4
EFROA SR OEEBLE. FMRAHINIEKSEA B AR R, KT
BAA=HE: RIBEEREM R, NIRRT, RIEZENE. RIEEREHR
BOy ORI R REIAIR T RN, RIEKERENBAHETRIAEE
FRBYEL: RUBERFEETBUN B B R EIR KB BN R . ATLUE H e T i T4N
fise, RIBEIHTAERER LA S O BRIBESERE TRiE, SHERINRIBEAMEAAE
MEE, ERTREEF,
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Fig. 3-6 Curves of “stiffness-displacement shift”

333 HEHRER

RUFTERCT-IRICT-200 % Rt R MME RR34. R34 A BERml
BEATRE KA, BUIBTH)ES. Kb UISFMANNKERCSE: U,
R ERRATRFAA RN Ush BB KB, RALBRE T REE85%I B
NI p=UyUNERRE, EHRUMUSERFRENCBEANE,

R340 1L

(1) #E CT2 WAEERAS U, MIE. ABRSERELE CT1 BT 1.6%;
HBAABHMNME. AFBERAMBYE U KT 56.7%: REIHESHUENR
M EMAS R LENERBIBAAR BRI RRK, ST HRRTER
BAEENNE, SATEMERIRRBHREZITKERAEIREER, BERK
B, NERRAHTENTRNE, FFRE “RBAZ” &8 BizHIEH.

() ¥ CT2 5 CT1 #tt, HBBHBANY U MEHREBIFRS. ¥
BN R B A RN R 2R DA S O R B REEE.

R34 BRLENE RN RYEIE
Table 3-4 Experimental results of displacement and ductility coefficient

i Uy/mm U,/mm Uy/mm U

e | F@ | Al | M | ER | SR | BE | ER | fE | BE | HE
CT-1| — {764 | 764 | — | 1947 | 1947 | — | 3889 | 3889 | 501
CT2 | 749 | 755 | 752 | 32.17 | 2886 | 3051 |39.88 | 3823 | 39.01 | 219

334 TEFFHESH

B3-7~BE3-9 HRHCT- 1 R ECT-200 “KENF—TBKTFBU” 5 “/KF
HF—FEARKTFRBY,” “KFAF—REKFABU,"MfmE #L. U %2260mm
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Fig.3-7 Hysteretic curve of specimen about F and U,
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Fig.3-8 Hysteretic curve of specimen about F and U,
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Fig.3-9 Hysteretic curve of specimen about F and U;
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ERE-ZRAE=Z BRI MERAMENZ O E LB R MTER. KEEHZ%W
E3-1087, ATLLEH, BT ABMINTLE %0 B RSN B B SRR SR A
BWE, FHERMEMEIREESLA, MERENHERSR, SR OFTRM
FEREME MR3-5. CT-2HLCT-1AUFEREIR T T60.0%. BIMLATW.: PIFRENATAEAT ABA 2
REMERE T EAHIEA B OHNTURRR S,
&35 BBOERAETE
Table3-5 Experimental results of energy dissipation
SRS | FEARE,(N-mm) | FERRE,(HARE)
CT-1 29336.32 1.000
CT-2 469376.80 1.600

33.6 BERAZIH

LR AR ECT-1.5CT-28 “ K HF—TRE/KFABU,” FrRl ts Ao thek
JE3-10.

ME 3-10 FRILUEH, AP REMEFNEELLRERHEN R AR R AR S
EiRE. BARBIXNMMH CT-2 80 F CT-1 5%, EA CT-1 EmEdE+i
Hgh, BAMEBEIUKHES, ERMERENN, AAEMERENIAR,
DAL EEA R A BIEAEEER. BREZ4, BRBZEXTFR, HXTH
ERETNERBETIAAGRLE, BERIHENTS, XROATESHUENE
SRR ERE IR T 1M Sk R e RE, EIRA A TR REER.
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.................... 600+ ----Fi--ome e e m -
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Fig.3-10 Skeleton curve of specimen about F and Uj
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Fig.3-11 Crack Patterns at failure of CT-1

(1) FE—BEHRIERMEZE 175KN B, -Y H_EHERS MR O RE FEM,
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FB—ER S MEZE SSKN 8, -Y AP ERD LM ARHRE &R
BIYIR4E, FIEBALEM; BEEME-175KN i, THEREHMFALTIHH
4, HEKREMKEEHEERRE,

() ERE_EIFIERMEZE 150KN B, +Y B EHER HRAOAHEA—KA
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#RGE, HANTHROMEERN, $aRIA: SR ERRIRERER L2 450
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(3) FE=1ERIERMEZ 250—350KN B, FHERFAAEHT X5, B
450751 . MEEHRE O AR L thF—LEaRss, K RS NREE
R FHMBRBE— %2 45T & L.
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W, BERKFEEET 1.5mm, AT ERDELM AR,

@) BIMEFERMEZ 323KN B, 7E+Y Al RERa s —&FiTER
FmAIRIEE, R 2B M NERHBL T R A4, S ERHaEssin
A%, TEREN FHRETENOEM. YENRRANRERE, B RS
S E1& 2mm.

FBHRAEINEE 405 KN B, SHOZEME T REEE T LRI ERS
BRI S £ HI A0S K T adsE. SZETMIEM R AL TIX 2.5mm.

) ERFEHRER (EAERMEES, BANERSERIHRLBME.
fr#ix % 18mm B 7 RA 354KN, B E—MEFRLEREEN). ZEEH 3 &5
e, HANBEEMTROGL. A ~

FBHEARE (BELBA 14mm). SFEIER 435KN B, BEFZH@EE
WA E—4T Hh5eE, RHTIERE 10mm 4. REEAMBAH LHAE L34,
R R AL L. BERY R IRAAR TR, EIERBKSETILE]
4mm.

(6) EANTERE FSEHANR O AFMBLRENT, £ROAMELINEENE
KR RTE. B FRBSAIE R EIER 5BAH ERRTERAL, FEaER LEUTIEM.

BARF R RMEAY (18mm, HEABAN 1/120,) FE+Y H_EHERRITH
R O _E AR BT .

() BLEARERME, EHELFAFTERFE FELERNEN FHRE
LM

EHERAR, SFEME 420KN i, BAEEHRASATERE. BEEM
BT AR SE L EETE N, F RN BRAE FTEM. LERERKAT AR
R H S, BRIARBTE. HOABMERLRE, RAZ4EEAT 5.5mm,
R MANE, ZERAOFREGLERAR. MNFRASAEHK, RBKREA
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(8) F/\EHEMMERE, FEEAMEED, FHENFHRNEENESEE
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ik PR RBAE LEM, EUEEA ERGEREELSMNNE. EE R
BELNOBE LR, ERUARTOREL TR, BRBERLHES
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B\ EHRRFMEFE TR, WS AKEH 1/90, ER LR RERE,
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ARG o
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(10) FHET—@EH, EREETHEMEM, SARTRAE TR ERRRE
R, TEREARTCEANAEL. ERREEEEMN, WEAERITEL, B
BL/MNESHE, REFTAMAARIER, EFEROEEN ORI
NEE. BELWRERREM, FEE—EREENME. SatHHAEREMN
5.

(11) B+HPNER] /50 B A, LRERRAOARMERT RN
%, MESNE, ROAOMBRESHET. TAERRETERRE T MR IR
TR %, PETRN . SRAORAAESPRIBR LK. AT LGRS0 BRI S,
BEHWARE, RARB NIRRT EERAR. EREATE, THEMHE
I EARERBAE AT E. MEEH —EF A ARRRA L, ‘
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Fig.3-12 Crack Pattems at failure of CT-2

(1) E—ERGOEAMEE 150KN B, -y FLEERPMER LS M
PR O e A _LIEME, 200KN B, EERRHIELE. famEe-y M EiERF
T XAIGILE, AR O Ak BB A T R b, X —EENA
O E B ILSK Somm HIB4E, [ER FHPTEM.

Q) EBEFEMIEE 350KN B, 8% FE—£554%, AT FHROL
B2 PR b, FTE0K 365KN B, Y T FERERTANAR IR, B RRR
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FROMELFM. FHEINE 420KN B+X ERTHAE—£KFE RS, £5H
FINERE AR O _ BRIk F R4,

() B=EAMEN, FTEREN ENFRETER CHFRENTTR, BKE
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& 08mm. EETMEELHZHEHAKHATHEKTRE FEETT 12
(EREN: I

(@) BIUER—E R IR, EAER A G, R ORI
BERE BB X HRIRAE, RUTF—H A/ MNER. ERATEERSHASA
R HIFIB4E, NPT AP MR, ENERT, SFEEmE
585KN B, BB EH EHAGFLKFEHELE, FEPT 12 £&UT. I
BAERBRARETER 1.2mm.,

(5) BABHRMBE A B AIATI(1/108). BLATHEEAFE O ABHEREET Y
., B EERRARER L, BB EMBEEETNE, FETRFOEN
R FRRSEE S . EEE NSRS A ENRAT RN FERETE 12
BT 38,

(6) F-HBEHERMER, AL 25mm, ABAE (1/90). 5 EER
A MEOBIFTRE, FEROETAMCERENTER, 4% 2.5mm. 7
HIEZ) 705KN &, EETFINEALFAKFREXEE BT ZHARNZIE L, X5
AREETTF 12 HTHS, EZEREELA 30~40mm.

FHER G, SERMERSMAE, FEER 675KN i, ARIZHETFE
RIS IE R b K BEEDT 12 T H45, &2 EAEIEL A 30~40mm.

(7) B\ R ERMEN, FEEZMRRAS S, WEABAN 1/78. TEBIAR
LR Db s A R A B E RSN TENE R, ZHE EMNE2EEHI
WEKFHE, ZREHEERN LENSTEEREZHE. TREERTET
12 k.

B)\ER R ENER, PRADLENHENMADSRERERS, HAXE%
EATEERE. ErEmEBTR P BME-Eer—E, HaNaR, ERET
REFEMBETS. IS ENREELTRALESS AN CT1 R4E%, &
BE R ENRR KNEERET, M CT1 g,

(8) BNBHMRERMEE, EABEMIED, FREETHE, HHALBER
D2FEATEMMER. fmmEn, 25 ERAEDABMERT N At REL
BHRE, ANFAORAE mmIEERRERERN, EARERENRR. Fmm
H SEANENSEARY, AEEEXFRE TR, S EMHETENARES
ke LM, Sik EREN AR,

©) FHERE. famd, +Y HLF EEERHHES, Y A EHEREE
mEa, BRENERTEEER, BRI ERMEE, S5 LERREHIHE,
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REROARRRLERMER. BEFRAEM, SE - NETERNEN, &
REEEE 3mm, FHEMMBELHE.

- (10) BH—REFNEN, ETHRERPHBRLEER™E, ABNGEL,
AR T BEA RN B RS . TS BB C ST dmm. BN
BRGSO BFNEANTR. PEOR0EREX ROMTHEE 120 5
i

(11) B+ZREHEE 150 B A, LEERAE D A RMER P IRET SR
%, WEHSNE, THERBGE LM RREERTRABE. +Y THERET
BY HEA™E, ABNEMNHINE, TUNERERNRRAEEZ EX#
WENME. PERERRRENENS, SREERTR. BSREUERTART
HIKPREN DB TR FOAREMEHENH TR, EH55
BN R A BAHIR, REENE LRETHETLAL, BRERELHE,
RERAHMEMRE. BENEIHZEHFARRRELL,

343 CT-1 5 CT2 #RLLs:

CT-1 5 CT-2 MIBRABAFEA LA 3-13 Fir, BOBEREHEATEADE 3-14 57

(a) = f‘—ﬁcr 1 =i T el (b) ﬁlufﬁj CT 2
B 3-13 BHFES
Fig.3-13 Mode of Failure for Core Walls Specimens
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(c) CT-2e 288 & (d) CT- 1B & HM EREA
E3-14 ZOEREBRAES
Fig.3-14local failure modes of specimens

e El3-13F1PE13-147] I:

BR CT-1: TEKFMEFAKEG L, BRRRRERFER, EREHY)
Wk, TEMEINY, FREFHAMBEIARE, REGRE, ERPEEIALTI
450515455, FERBMBITRER, EIAIHMB LT AIRE, FARBIHIME, 45°
TSNP ENTREAN™E, BRERETREEBRETRE, WE 3-14(a)
FiR. A F EERERRERA T SR EUK FRE MBS E AR, W 3-140)FT7R.
HNTE, ERERETAS THEREITE. X5—RANREE T OEMAL, B3R
ME L%, XMNEMNTERIEEEAN. Bk ERESHIRE, BFRnER LN
SUSETELLEERY FROGISETE, R RS TSRS ING, BTG REHTAERE.
HER T RSN RRER 45 AT RIS LI, M X BRE—ERFED
HER, B ERIBARSRRE 3.2mm. SKENES REENEERA AEE LT
LEKFRE, TEEFTHEETE 12 BETCHEA, BEHIHIISR.

R CT2: FEKFMEFFAKEEEL, BRRARIANL CT-1 KB ERNE
REEBER, EROMWAAES CT-1 FE, &2 EREME CT-1 ) TE, Y
PRI RRE CT-1 B, BAWFERK SRR LR K%, BEHHAEN
WY, BRHBERANR MRS, RERERKTENTL, BELHES
SRS 10mm 24 . A B RR SRS LT B, W 3-140)FR. B,
THOERE LRERWAR THERE. ARRNREEAT, WOZRKER
hEAFETANIE, PERENEER. E, EENSEETHEE LI
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A%, ABRHHRETERNIE, HRABIZHORSBAART, #15
FENEEEFRERRER, BT ORI, M MRS
fitt CT-1 4%, ER EMAMRERIEH AR RRN X BRI RE, 5K
LBARFEN 2mm, H CT-1 /b, RERHABEENGE. SKENEFnEENE
A CT-1 4800, RAETERRRC EROA RS, ERETTHRATH 12 BETEEA,
BB BRI,

ML E KBS HIE S RE T AERLBIMERLE: (1) CT-1 B&H
ESHRIERNRE N RS E MR E AL, R EMREFRITRES, X
SARAMARE L FHEMR, REBETRIB™ENRUREARETEREKX
EAREH. BREFHIRELME, MIAFRERL, TUERKERESUE
HARIRIFRIER:, REUMARENSR. TR, B PHRGRREENEIERNE
BTN L, REMBETANEEKENRE S5 A0IERR TR
R LAGRIER, A SR TEMER G T HNSE, ) CT2 BEHUESEEER
REEREE TR E RS R HAb. TAACHIRAETRELL CT-1 b, BEARTRE
TRi%, BB, PR AR LU SRR A SIS R TR AR

AEOEBSHIERERLLE: %O CT-1 BAERENMS CT2 Al &
SR ERENEEMBFAME LREEIRE, ERSHRMEFRREMH, HBPETE
AESIRK TS, BERETER/D. CT-1 BEHHELKE CT2F, M.
RGO EREN LR S: RERTEFERATE 12 BEEER, T 12 ER4E%
#, 12 BREBRI, REIRMNEHRESZE, T 1201 12 81 1.5~20 1.
B4 CT-1 NBAHMBE BB ERINR, W 3-14d)fir. CT2 BAHUERFEHE .

BRI
3.5 MR TR

MR E RPN ER DR KR T MR RS
BENZESMER. TENEENRHRTH.

WRNAR MR IR R T R R EEBEN RS A E R S15/E
FRNAE(E A 3-6.

& 36 W R E RN
Table 3-6 Yield strain value of reinforcing bars and steel

P D)
itk
€ 3353X10° | 1937X10° | 2122X10° | 1791%X10% 1728 X 10°

&4 AR Skt O6F | 3mm FEHR | 3.5mm BHE
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Wt CT-1 T B T LR MR (), LK AR AR (HY), BUREN
ANGZi). BLEERAMNHLANE ST 144 254 201~2114, FrlEldhini
3-15; KFRHNESH 44, 450 HI~ HI4, #EIHZ&mE 3-16; NEENZR
BB 1A, 5k GZI~GZ7, #E %A 3-17,
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Fig.3-15 Load-strain Variation Curves for Longitudinal Bar Specimen CT-1
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Fig. 3-16 Load-strain Variation Curves for Transverse Bar Specimen CT-1
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Fig.3-17 Load-strain Variation Curves for Profiled Steel of Specimen CT-1

352  CT2 RAFNEYNR T

Wt CT2 B THOLEBRRMHNE (Z1), BORKFENENAE (HI), &
PN (GZD). BOEERASARHLUNESE 1041, 2500 201~ 2310, ¥
[ElghZEink 3-18; KFMHNERF 21, 2514 HI~ HI1, FE#MLZE 3-19;
WEENZRSE 6 1 274 GZ1~ GZ6, FHENZM SH 7, 4514 XC1~XCT,
FiE] ikt 3-20.

55




EFE T RFETFEMLFAAEN

| el
008 - - 5600

f R

T
1
T
|

00 - - 4

Z2]9

S SR [ —
'
'
< - -~ - CEA Kk
'
cem=d oo
'
1
e
1

FAN

|
ﬂ---
1
B s ke L
I
.l-——
1
]
=
[V N PR (U,
1
]

@z
Gz

IAV
Koot

/

-] - -
80T T
-6“} - —=d
400 -
- 260-
-1000-200- 1908
._400 -
--660-
L_ﬂm

-- 4000 6000

- - 500- - - 1600~ - -1300

2000 - - 3000




%38 MEREL B OENEARRN I O ARAR R ARE N HE

T —— T ——

260
— T 8% T T T T O

] FKN , - oo

G = G R R

A

(m)Z)14
3-18 CT-2 BRI F—e WriEl s B
Fig. 3-18 Load-strain Variation Curves for Longitudinal Bar Specimen CT-2
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B 3-19 CT2 /KP4 i F—e i el 2k
Fig. 3-19 Load-strain Variation Curves for Transverse Bar Specimen CT-2

57



R T RFTFHLFAR X




%3 8 MERG LR SHEARITNT RO BB LRGN

......

&) XCS

A 3-20 CT-2 Z4RF—e ¥ el g £k A
Fig.3-20 Load-strain Variation Curves for Profiled Steel of Specimen CT-2
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321 MRS MEF—e Rl Lk LR
Fig. 3-21 Comparision Load-strain Variation Curves between Profiled Steel and Steel Bar
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RERWE: AROEERFEA—MEL, BNRHEVRERASRTKELE
EAANHNENER. KiRARNAHRE NSNS —ERE, BRENERIT
RoRELFAAERER. £, CTISCT2ETHNEMEI-21(0)FTR, H
ERMNE AR BN A RNSNERD, RS RETZaEOBIIEY,
FIR BTN B B TERUE HiE R, RIERRINE SN EES—H. CT2H%
RSB -P R TR RN, MR BN ¢ K FREFR
R B2k WE3-21(c); SZBIREH T 2RE M A BUMAHENAE, MR E AR
%5 ¢ BEKERTEFRLAI R 4k LE3-21(d); @& 3-21(c)s (AR, Bl
HE—EFEERENER, BERBUHTHATERGERS EXENRERE
BRI T RREN TR M, FRMRLEFRRER ) EEE®,

36 AHAHE

CT-2 MIABHE T ARG L XU BT /78t AR R, RIERRER, WRN
WU BT sk ERAWIER. NEEARNAE 3-22 FiR, ShXEE 510508
SRIGHAZIER, T MEMHERZ RN RN RN REE hyo-1.5x EH
REZHAY, SERNAREATER, JRHETZEDP, SENSHERRER
B R FNBIIEEE RS o

361 EXEE

1) BENZE MK FRERE:

2) NERREL MHHRE,

3) BERLREMNH—NR X R AR TIRE T SR E.

4) MM A —NEKFA: BRIARERBEXR, BRENNIERER
RS,

5) EEMERRETATRRTEAREM, FRRELEEAERRE, 5IA
BETEERARES.
362 HEABIRRSAR

AL T AR R AR ENRR R AN A SO
FEARN U ERRRE 32 RETBEEE, Sx<sh, M, SEARORE,
AR REERAILS: 408
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. b, b
N=N,=2f,4,- f.b.p.h,~h ——;— ——2‘—”-)—fwbwpw(hw -L5x-h,) (3-1)

M=M +2fwﬂm(@+§ —am)+2.j;4(igv+g—a;)+2};4(m+‘5’—aa)+2fd,}1w(m+‘5’-a,,)sina+
b, b, h,+h;+a-b,~b th +h, +a—1.5x)

f’“bwpw(hw _hf ——2- 2 . 2 w)_f,wbwpw(hw_l'ix—hf
(3-2)
M
M2 J /\ M2
)
ar / | .a'a
21 L la's
i N Aa'w
@ A a's
<$ U ! [}
[ abAab u \< wd'e
S e A g 1 o
fada | ks
he hw

bw b he
—te g s
| 2 w
L] —" 1 Hip
Loy A a A , 15x
T ey bd2buld U bl 5x-hy
3-22 FRBTHEER
Fig.3-22. Mechanical model of capacity

& 3-22
x —RELZEXEE;

fur [ —BLEBESAETR. FUERE;
fo~ f, —REEFHUTHRAL. FUESRE,
S~ fo —RHEBIHL. HUEIERSE;

Sy —ROURBEAB RS,
fos [, —ROERTRESAL, JUREE:

A, — RO IR,
A, A, —BEHPHR. FEAGSER;
4,8 A4, —BOEARIH. ZENENER;
Ay~ A, —Xh, ZERRBEE;
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A4, —REZN. REARSEE:
g —RRLAERRE:

o« —HHERfA:
p —REFRELEFRERY, )1.2Y,
b, b, —EGBENSRE. BREE; b AUERRENTK;
b, — B EINERERIIK;
b, —BEWERFT TRERILK;
RAOER:
e, —WLIE, ¢=M/N, NN/
p, —— T TSI RS N E RN &,
——BEETRN. RELAHEIAHNBHELEHNER;
a,=a';=b,/2;
a,~a', —REZH. REAHAHENRAEBEELENER, LR
a, =a',=b,12;
g, a', —BOLBABRR., ZENEEH AHBMENERNER, WK
a,=a',=b,/2,
g,~ a', —BLOEARZE., REMNAFIAEELENES, N

a,=a'y=b,/2,

b, +b

Bx> w s
2
N, = fb6, - ;b 0y (67 )]+ BB} + [b (- ;"’d) 63
b +b a b b, +b a x b+b

M = fb]b, — )+, b )+BY b;}(hw+—é ~~2-)+ 15 (e- > ! )(hw+§—5————4 4)
(349

%xsﬁgiw,mx=@+%:

b +b
N,=fh,I(b,~ “2“ 2) 4 (b2 ~b )]+ BLD,] 39)
M. ={fb[(, —b";bd)+(bd2—bg2)]+ Bfb’ (hw+§-5’-21) (3-6)

L B A RS s
=£‘}§ (H H F DA E SR T OB 3-7)

w
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BEHUENRANRAE SO RRACTAE A
F=2F, (3-8)

363 tEESEKMEE

CT-1 7 CT-2 MR AR A H LR S LMELR IR 3-7, H#TILE, HE
RHREAER LI RREE. SRESTHEERERD.

#31 B EHRERAR A HER 5L ME RHE
Table 3-7Comparison between calculated and measured results of ultimate loads
BMUGES | TAE AN | WEE AN | HEHRE %
CT-1 446.98 425.54 480
Cr2 719.69 670.67 6.81
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3.7 KRG

AEFER 24 U6 B REHADAS RO RRE 5 RE R B A HHE,
1 AN BT AR ASR P ERHTAERT | AMESER H M) KA R K TR FHHE
BEHTTRBTN. MR TENORES. REREERIE. T, Bk %
EHSHE R, R REY:

(1) AT R+ B EARF ERNRE AR B SNERELS
SHEIESANBELASROEARL, HASS. FERERELRAY RS,
EMHFRE, RN RN R B SRR D R OB D BB A
B AR, *

Q) FERELBAEENRI SRR A4S0 SRTRELS
SHOESANRELA SRR, DANGETIE, BATEA, EEWE
R B RS, R T RO SR A T, SRR TAE R,

() R B RENRE T RIS RS, AR
P ERTRATAFR, BAWTER, BAEETIRFLERREEp%N
feH.

(@) R B ARSIE . WA SR LA IS A B A S EHAT Y
B, TRASRESANRE, RRIBLERE. BHARAT. BESEHED
BHRLE, TRITUEEESMURA. BN TPMRTE SUERETER
FHEE TR, WRETHSMEHEARLL 450~60° NE: AHESNEESERDER
P AR, AR R,
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FaB RERRLESHENRINE—RIER
C OEREMRR |

4.1 HIEHOR

BT 16 BRAERZLBEHUENFHIR—FEROBRLAS
BLERE, H%SH CWD-1. SR ATIFREHN, Brtilskikia) T obhss i e
B X 1000mm, HAREN 75mm, FEEEZOEES3 B, HPER2 EEEY
A 830mm, E=ZEEFA 600mm GEMERBEMTAMIE). KEMB ST
MBEREHEFOLE, MESEERNEMREAOEEN 2260mm, RELEHR
2910mm. BUBELLINA 2.1, RyHEERSA 035, Kinddhd 1320kN. HERIERR
~}4 1800mm X 1300mm X 500mm, ANEARK R~ 1275mm X 1275mm X 300mm, %
AEShERR S LR EEER. MERTE 2 MATFLIREERETRT,
FLEE 420mm. , .

BF CWD-1 MBEHUEARERNEH, WEFEEN 80mmX 80mm X
3.5mm, SE SR HEIE B — AN E B LR SUHERIEE H 80mm AUHBTR (M3 1842),
WERSMMGRRE L, 24EEEATH 132mmX 132mm. Bl ESEANERE
1160mm =5 TEE ABAUR, SR SMEERMER: FIRITIEIRDTFE, RE
FHE, FRNRATUFSMEEHTESE. MOORELNE, BN RS &
M, BEERTH S0X35mmX 4 mmX4mm, %H BANE EE SR ERE. SRl E
WEME, KEERTH 3mmX60mm HI—FEURR, FHESNEEEEHAFA
TR, ToRFIMER, HSNERRE, M5 —RLE H RREER
B, WOZARERRERT Y. S AmNMNEs HEE—% 10mm M
B, UATHEEKEMMEHEERL L, WEESRER T kg
Bl LUSRIBE T SNERIEETR,

BB AR PRE R AR A ¢ *4@80mm KIXUEMHEN . BAHESIAGH
66, HARBEAER. BEHMHRHERERYRA S* ke siE, 5N
40mm, WEGREHAE, SR ETLATEIRES. FREMFHEARER
Q235 &b, MARAAIRBEARBRGELEH, SESABKREE, BER
1000mm BESEEREE, 7P 3~4 RIGHE 1000mm L LA ARERE & iRL L.
RELRHREZH N C35, CWD-1 BARZZSMIERNS Y, SRPEERK, &
AL HUESEE K 31.55MPa.,

BFRM B D FHRE AR 4-1, CWD-1 R4HIR T LB 4-1; BCH5 REARTE I
& 42,
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Table 4-1 Mechanical properties of steel
‘ . ' JERRSEE WIRE | EERE | MR
G Rt ERAE MPa NPa 1% NPa
35mm BHIE | BAEUENNERE 361.1 4329 175 2.09x10°
3mm B4R got: 4 368.9 5092 255 2.06x10°
8ibkes %, D 379.6 4555 16.0 1.96x10°
04 AR BEA D AN 657.1 821.4 82 1.96x10°
o6 G BLIERY L 397.0 550.5 75 1.87x10°
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Fig. 4-1 Moulding board diagram
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BHRSENE, EEROHTERSI AL, URRERREREaE.
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LA EN
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Table 4-2 Experimental results of cracking load, yield load and ultimate load
W FJN F/N ”
W Em | fun | #E | ER | fuR | 3E | EA | AR | 9E

CWD-1 | 165.96 | 361.07 | 415.35 | 388.21 | 761.62 | 773.73 | 767.68 | 047 | 0.54 | 0.51

%427 W.: CWD-1H/E 3R Hou, 5 E B REA TR BB IR D RR L AL
AR R IR T A SO E BN R E I B AR B R B
R B R Bl AR B IREBUBHC, R H A SR O E RH RAFHIHE
HeREsE e R, XAHIR R BRI KRB RIFEH M.
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Table 4-3 Experimental results of stiffness and attenuation coefficient

BY | K/ | K | K/

%% | (Nmm) | KN/mm) | (KN/mm)
CWD-1| 18214 | 6101 | 5421 | 033 | 089 | 030
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&/rad
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Fig. 4-6 Curves of “stiffness-displacement shift”
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Table 4-4 Experimental results of displacement and ductility coefficient
Uy/mm U/mm Uymm
y 23 7
RS TFaTem [(BE [ TAl ae (PR A hE [5E
CWD-1 | 705 727 |716 26.85 | 2627 | 2656 | 35.11| 3428 | 3469 | 1/66 | 485
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Fig.4-11 Failure modes of specimens

4




%4 & WERRL B SHHEARIR—RIER L B AERRTIA

) BomEE

EATIETEMEA L, BRI L TR TR, NS
W, RRBTHOAAOARNESHARE, RRORE RELLIADE
BISEEACHTIAS MO, HOEMRS RSN, R
B, O SRS IS S AR, H ARG TR
B R MERRE, TG L T, W 411 iR, B
SRR RS, B RO EREL RS, KRB
T, REREH

el

R TR RS e
B R R R
Y e N VO e ) ™,

Nt LY
R 5 . *y

’ ",«M ‘, ‘ ®: B K et ' . g?' ) ! H o .
() LEER PR E ()AL IBME L
4-12 Bl R SRR TS
Fig.4-12 local failure modes of specimens

AREER BRI BT RER, WE 412877, HREERTUEHESHE
L, ARSHEPFLLERE RS, BT HA 12 CEOARPRRELE S
S RBCHIESAYAENBINL, WE 4120)Fx. TUEL, EHFRAR
BARR LA AT, TR ERENTIRASER TR TEERL
BRI EBNNE, BETRORNAER e, LRERBRA T HE
RWHTE, BN EHNERBAEEANEE, EXEHMIREERNRSE
B BRI T BAFEREAT, TARSHRERLASERIRTERS, 41
FERmRE MR BAREN. ARENREERNEY, LRERhmalt

\ e
oo 5T

75



IR TV RFTHET LAY

BANYS, EREEREER. NEIBETTHERERANSHIEE. &
iEs, FEEsRERSOARAREE LIS, SHERREIRRET
FAoER, MR T RO BANABNHFEERE . RERTARERRITHE
REBLE, WEKERELRAIRE, ERTERE U NS, BN
BNERETENRNAR, FEERFHMEMMNGILEREREER, W
412(0)FTR. BT ZEEATREE, HIMREMECENIRRER, ZoTmkd
Sk TS, W 412(d)fr. BAHRENMER: B ERENERN
EHEE ERSHIRE, BERSRAMETnRES. KRETERKTFRE, £
BEAGET 128, BRERERD. BOEIEENERHERR: U122 BE
AR, THETEMBERMIES, EHETEMBEREHRTLHZAH
%.

Q)IEEMIE:

BAKFERG SR EHAENEERTEN: B4R EREAEN
BR, RE LI EHAIRSTEMEREL, THERSETFRRELERERE
HITER, KRG SIHERNENREEEE R, BANEAMBERSR, WA
B RGEITEESEEENE LR ARERTEY. RAPRITESS
aRmMEENR, BTREHESE5S4E2 ANARTE XERasHnees
Z B TERE, MEF S

44 ZMRETERSH

MR, E RAHE SRR R R T R PRSI
BENESER. TN EERNARAT T
SRR/ R U R T B RSB N R oL, W

FRVAR{E R 4-5

F 45 G KA ERRDAE(E
Table 4-5 Yield strain value of reinforcing bars and steel
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