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IR R -8 =4 B —7F AR Coref-£&& ACI-ASCE
Committee 352 2| Recommendation (14])¢] 4 & =
2. A 3 gt 715, B 283 joint H-Eo] Al AA
_ = & lolA BE ubel Zbep
2-1 AlgH o] M|
3ol B-7% YFY 2dg Aldsigen 272 ME2 54
(2% 1 #x), shies 4% 7S LEsT Agdol] AbgEl B 71Fe FAE, LEln
ol 9] 28 ¢l7] 9138 Holm FuAle] AL Aul w7 A Al71A typeo] dlg EAL
7] T=400 % (frequency, f=0.0025Hz)2] sta- & 204 BE ule} 7z} o] 42EFe  ze
tic loading rate &, Aol AL F7] T=1Z% sized T 23zl T2ESL Agsly] 93}
(f=1.0Hz) ®] dynamic loading rate 2 43 =9l o] ¥ Portland Cement Associationd] 4 &
ob. A &2 ACI Code(13)ell olsll Wi =9l ws] Alxks|gdm Bapebe] of Fxlol] 26l o] &
S %
s o geppmpmpug | Py Dt Wi
ALLL b BRSO
}_——_jJ 4f2 <‘ I : 1
o .25"dia. 4D2.
e W -1 (@-25%dia T T I L (O.l?é"gia,)
45 oozl XN RS |
= l"::_l Section A-a Section B-B
gt | I .
T T T T T T T T T T T T T ]
T D U I T S Y R AT N (O N G}
X L e S T R R S R S R ST
70008 R it B N S AP0 ST S S DA RO B QA Y DO
e .
= E““ 3.0" ! 11.0" J
:8 }____:] DL @0.6" DL(0.113"dia.) @0.7" '
EZ—E:‘ (1 in = 25.4 am)
it
O 1 A el 43
2 1. 2Y pxEe ZH5 M
(in) (in) (psi) (psi) (in)
size column main steel tie shear stress | allowable tie space
Column| (BXD)| length | size(in?) |ratio| bar | Ve=Vy/¢ bd Ve required | used
3X3 12. 4%#2(0.20) 10.025| D1 181.5 184.0 0.675 0.6
size beam main steel stirru shear stress | allowable stirrup space
Beam | (bXD) | length top bottom P measured. Ve required | used
2X3 13.5 |2D2.5|2 D2.5 D1 158.0 126.0 0. 675 0.6
Beam- core size tie joint shear force | joint shear | allowable tie space .
column (bXdXh) bar | V, =Ts—Vu. col stress Ve required | used
joint 1.4%X2.4X2.4 D 1 |3.38kips 740. 0 371.0 0.91 0.4
(1in=25,4mm, 1kip=4448N, 1psi=6.895kpa, 1 in?=6.4516cm?)

21



Reinforcement H 2. Bdi5 prototype 0| AM2El xHZ e EM
(in*) *not measured
Specimen bar size f, (ksi) e, (X10°%) Es (ksi) G max (ksi)
D 2.5(.025) 85. 3.2 28800. 93.0
Model # 2(.05) 68. 2.4 28000. *
1 (.0083) 40. 1.7 23500. *
6 (. 44) 52.7 2.0 28200. 84.8
Prototype
#2005 42,6 * * *
Concrete
- Mix proportions (wt)
Specimen Test cylinder ¢ (ksi) Max. aggregate
cement | aggregate water
Model 3 —3"X§"” 4.0 3/16” 1.0 4.0 0.59
Propotype 3 —4"X8" 4,0 3/8” 1.0 6.1 0.50
e fgAel ol Txlak aleb(5, 16]. _
PlEe] Wi AL & 2004 Wi upe} /Lp} 2-3 AlEA2] M

E ] 4 A zbel HIFIA -2 microd 22

& 39] #f

R
A0 el 37 X674l alel7h Alg Al ok FAlel Al

e zAoR 4R F AdA 2

E’
EE ¢34 Ferntto[l?] 7} A} ek&k

H3 ZE FxriEe M 24

Sieve size, in E;!;szg}?fe passing

3/16=0.1875 100
0.0949 70
0.0474 55
0.0236 45
0.0116 20
0.0060 0

AYAE B FROR BB AFLS

FL AL A He] ¥ by ZaeEd
Fof Al zE gle, 5 (stirrup)& 27 D=
0.0320” (0.81mm)ql -2 A A} o] Saked =3
23b ol HelHa FAEE AFYO o B

1.
I A7 Ei«i T 3 FAE 0.37(7 5mm) 2
A

I%
™

= Ao I
ol v l X’P% w"rzl 3l o9 3hqlahach
A E £ ERE Ho] 1 AF7E 4}
4, thdH L cylinder ¢} ¥4 &5 80°F, £&
9% F& Fr A 28U PR F 2
skl et
24 4 ¥

2 A& A5 MTS closed-loop testing sys-
temoll R-2A]A 3 shed 3 =ul Ao %
FE2 M FERH oF 1Ksi(70kg/cm?) ©]
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ML 2
—
3.0L

€1 -in = 11.26 N-cm, 1 =254 mm)

Ve
b
[REE]
(RN

/8,

~12.04

2 5, Moment-Curvature Curve at Stage 3 (f=0.0025H: )

z ;; ;L; :ig;l i% A4 & (damping ratio - ) 4. Large Scale Prototype A& 3}2]
2.8 8(a) e} 8ol A= A& A ol cycleo] ul Ml
$5194 S L FopL At AASE ol Al dlgol A ARAE 4A9 2
74 (stiffress) 3+ S rebe 74 & (dampiﬁg ratio) E owcel Aoma Ade] A4S 2Nl
S zbzk JehR o glelk o] ZEo A wE L5 ]“]—0% slow rate 24 Adad =l =dl 43le] Az
2 steiAlE shE o wd A4 Askeh o} full-scale 443 9] AF(12)E 48 w@m3ld
&5 F7hE St e AE o F ok o},
H 4. prototype RTEL| ZHE M|
in) (in) (psi) (psi) (in)
size | column| main steel tie shear stress | allowable tie space
Column| (Bx D) | length | size(in?) |ratio bar | Vo=Vu/é bd| Ve required | used
8 X12 60. |4#6(1.76) [0.022] #2 239.0 155.0 2.5 2.25
size beam main steel . shear stress | allowable | stirrup space
Beam | (bXD) | length top bottom stirrup measured Ve required | used
8 X10 31 2#6 25 #2 221.0 129.0 2.0 2.0
Beam-~ core size tie joint shear force | joint shear | allowable tie space
column | (dXbXh) bar | V; =Ts—Vy. col stress Ve requiréd | used
joint 7.0X8.6x9.64 | #2 67. Skips 1180.0 306.0 2.2 1.75

(1n=25 4mm, 1kip=4448N, 1psi—6.895kpa, 1in?=6.4516cm?)
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S12! 6, Moment-Curvature Curve at Stage3 (f=1.0H:)

full-scale prototype 2| 3=+ L% 9ol 4] R ok 40%, modeloll A oF 50% .8 A& 4] =8l

n

©oubel 2w A8 ARl S4L E2 20 () EAR| B GHLE o)L Erh ol % 4000
T B0 A Ew B, AR AAE E 4ol psi280kg/em?) S oF 4 o)
A B upel o 1.8 100 = Scribner2l Wight 7l 48l 3l slow
51, 2 227 & 49 wmol 4 BE ukel  rae 4 KAl lofql 5T -9 FA4
zro] 2.4l 3} prototype-> A& (1) vk 7152 2] envelope curver} ®.qlv}. Scaleo] A& vhE
FEe Bl st (2)ue] Axt B A AgAe] ZAE AR v shsAl skl 8
2o 7kALe Bl glul HEghel el B o sHEsk A& A ebga) 2ol normalized
glrlzb BebEs ACI Codert 4738k 34 &7 = gieh
z716l o3k BA = I (3) 71Tl skl Al oF e Aol 4 of - -5 thgal Aol qlof
8o full-scaleoll 4 3 & 51% (balanced load) 2] %1 b Frof =b& szl o},
yixg}
Iq .« 0.6
0.60[\~~ _ | % 0.47
h ~— 3= 0.3 y = 0.61728-6¢
0.4C ~—
- VaRE = 0,28
0.20 T~
’ T e (1107 ke
-0.20 \Z
,——"‘y;‘ T = 9.0x10 35ec v,
-0.40; = -0,32 Logarithmic decrement o=1n m
¥y = -0.42 Damping ratio g= Z}n‘.‘ In ;n
- nem
~0.608
y°‘.o-55 Hatural frequeacy ,3‘__‘
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