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ABSTRACT

The objective of this study is to clarify the seismic capacity and the characteristics in the
hysteretic behavior of RC structures with nonseismic detailing. To do this, an exterior
beam-column subassemblage was selected from a 10-story RC building and 6 1/3-scale
specimens were manufactured with 3 varables; (1) with and without slab, (2) upward and
downward direction of anchorage for the bottom bar in beams, and (3) with and without hoop
bars in the joint region.

The test results have shown that (1) the existence of slab increased the strength in positive
and negative moment, 25% and 62%, respectively; (2) the Korean practice of anchorage

(downward and 25 d, anchorage length) caused the 8% reduction of strength and the early

strength degradation when compared with the case of seismic details; and (3) the existence of
hoop bars in the joint region does not show significant difference because the size of column is
much larger than that of beam.

1. ME

A FYeld detxoz A £ AFHD e e ATE2YE AFES ¥R BAE AR
al7) Wel, WA FAE 717 AEFHE Oe AXSH 2 JAFYe veld § Aok 28u, AFAA 9
uelo A AFE3LT Qe FZEAE T2 AR HulA A g 2 AF 54 HEA YA ¥
o, 71& vAY 4 T2 aYe F2 WA Agd FEHY H L5y B FAF AZo] AT B
olglg A TRaYoer Ut FTEAYE AR AWIEH 45E A5 + A Hof Ak

geid 2 A7 S ditdez A4 2 AFHa JE UALAE 71 105 RS A2EIYE
AZEY 9% AR g FEYJY AP S 53 YaF AL A APRY F38F, AA HHRE, A
A, d48%Y, 2 FR AS S dF NAYEE s, B L dMel bmE JFF AF A4S
sopatuzl g

*» A Y, L0 A= oo Fag,
« A3 nad AT HALHA,
e A2lgl, nely A& $A By

200149% 7+e edss] =8 179



2. 28A9 44 2L A%

2 ATE 9ote S ASFAEEAEN Y ne 2agE P2AA 71F - A4 g8 373 x57
7+ 105 RCEZE 4As4Y. a8y o7]A 3% 5o o APRE AR 1/3 4 AFAE 1%]’—‘}3}93‘4
APAE £PBY F57(F S, F B), B T2 AFwek(dek U, 83 D), AW Hd29] &
(F:H, ¥ N)E ¥+ 6719 APA7 Aoy 2dd AAkes 29 29 2

..233 1,217
[
s ) 10-D10 6-D10

.8 g HEEH(t=15) . [ L

: £ 1 si0133 Sf_ F le

] 3 g[ %l #4@67 o

8 &
% [ #1967 L M@sr 233 133
g ~] o
g I
B b) 715, & e
(a) 48 wi2=Z (SDN)
a2 1 Mg e (2l mm)
‘IL% —IL __Eo
' | | p——
37|\ = 37| o 337/ | ot
acr_ | s 1 aﬁ o [T 7
e 69 ||| ] 11269 ||| =R $269T1
I % 5 — = !! [rm—
F IRIEETIN H T1s9 1]
n78 n78
(a) SDN (b) SUN (c) SUH
I8 2 et MMl MY e (T mm)
3. 484§

31 A83A 2 717

2 3a)dlM 434 A3 AA AF ZE§E BT Yok 75T FEAAN 493 £42 aiglen,
AR & 7159 FFFol WFHo] e Ao B 7|5 BR-E X2 YL, AR Y F
G WFH) Qe AR Hol oo AAE HAXHH FA] M S FAHNYT B 24WA GG
APRolE 29 3(b)g o) ¥ A8 M3t EF, YUY, ADHF S AT 4¥E AN F
£3 292 5280 BE FANE H 4319 42 tonfd) S JIEF, AR Wz a9 49 o] 1
mol X 36m7HA] 8THAZ AL ZHAh 22y 715 FAHsL G wtet AP A JpEAE £H9
g o] Yol FriE7] e FF A1) 19 59 Zo| Y& HAA.

180 2001Wx 718 e x3] =584



$A3338F(P)=Py+ PyXsin § =P,+ PyXsin (75~
714 P: BAYeF, P %385, P ¥3F

«— 50tf Actuator

I 30tf Actuator /50tf Loadcell —— e
- 168 200
el | ™ _Dr——-l
30tf Loadcell ; < Loadcell 3 \‘E‘:' ? \: ‘E::’/ 3 z
1,167 i )/ s N S
\13;_—/ 1,333 ==
] 5
Ll .
(@ ™A HZE b) 258 AHS

a3 3 d8A 42 (2 mm)

1,030

Cycle

18 4 74 CYCLE a7 5 YakE +F (29 mm)
32 484+

29 62 AYAE AR A9 FaAFHY oATNE HelFd, AUAFS Wold F P-4 a3l o
8BS FLEM RPN B dehte Ae B 4 Sl 2o AARUEE ARUE 106
t-m, $ERE 192 t-melth. 28 7904 2xe] AYRAEE S5t AE AGA9) %T %Ewleaa_uasﬂr
PEAEY 242 25 %, 62 % O 27 dehiom 3aigon uke w RalR AL VI FREA
& Aol B¥2 FRAAE AUtk FE5) 8% 27 Yed 19 8¢ YuREE acha 8 %2 714
g2 W AYHE 7159 YANZS Fo RAFD e YR A= YA S A4} 6.05~68
9 W, SAUt R AYAY FS 462~5782 vehge

a9 9% SUH 4949 S5 9 3923 RAES BAst vo) 2484 G4 ¥+ 5 @
2% 2UES] BAE YE Zolth of AYAY B¢ 12mm WHY W A4UN] BAG Azt
4997} 5590 18 WA Ao et E 1€ U7 Yehie 12mm ¥91Q o A¥AY S5
o 9¢ AWAH 2HUK JAeIA B S50 A8 A HAZl UE NEE YehhR Uk o)g A
2Y B HRASL ol AANY A9 EF A% HAzde) AHoR ¥ Akt AL T £ Uk

20014 % 7k& S iEs] =34 181



Lateral Load(tonf}

Laterat Load(tonf)

40 60
Displacement(mm) Displacement(mm)
(a) SON A& (d) BON A H A
4
3
< 2 T
g e
5! 2
g0 3
52 3
-3
-4
-60 -40 -20 0 20 40 50 -60 ~40 20 0 20 40 €0
Displacement(mm) Displacement{mm)
(b) SUN A& {e) BUN A8z
4
3
E 3
50 S
] s
2 S
3 -2 =
-3
-4
~60 -40 -20 hi 20 40 80
Displacement{mm} Displacement(mm)
(c) SUH A Exl ) BUH A E=l
a3y 6 #atEnt Sy e oy I
0.05 — — . .
o [ <o f
€ L . uaos - MEBA. .
L= 0.03 el = 6.05 REST8
g ~002f-lg---F---}-
£ 3
P _go.oit——— I | I B E
é g oft---F--F---F--F--T--
3 To00tb-~--F---k--
(] o
‘g €-002f--ghyp--f--cf-ofboocf oo
E YT A SR T -
004 E -ttt Llg0s  pksas v T T hesE
-0.05 SON  BUN  SUM  BON _ BUN _ BUH
Model Model
28 72z B2 08 8 HHAY

182 20014¥% 7+ shewris) =33



¥ 1 248X FHolA HHZE vl (2hY ¢ rad)

Lateral Load (tonf)

Eehins| A 494 A
AEA A/B (%) kR A/B (%)
E52(A) | 482B) 0 £52(A) | H32B) i
SDN 0.0055 0.0072 76 BDN 0.003 0.0064 47
SUN 0.0065 0.019 34 BUN 0.003 0.0 30
SUH 0.006 0.0123 49 BUH 0.0033 0.01 33
4 ™
O
2F - -~ Ir - - Ir - wznu;i '20ml'h" '25m,;,'r 3smm'r
[

Moment (tont-m)

-4

-0.03 -0.02 -0.00 0

Rotation {rad)

a8 9 E53 Holl o3 sdzn =2

001 002 003 004 005 0.08 007

B H2tn mele A (SUH)

" "

—

n s
~0.012 -0.008 -~0.008 -0.003 ¢

Sheac strain (107}

" .
0.003 0.006 0.009 0.012 0.015

(@) g5tznt MeHHEE 2 (SDN)
a8 10 550 WUHEE oA

Moment {tont-m)

0.02 0.04
fotation {rad)

0.06 0.08 0.1

(b) 2MBIX Fofol M2 RUE FA (SUH)

»

Lateral Load {tonf)
3

[ T S S

]
-0.012 -0.008 ~0.008 -0.003 0

0.003 0.006 0.000 0.012 0.015
Shear strain (107

g

# (BDN)

20014 % 7+

sheurEs] = 183



19 102 R AR FHdM B F, Fol @& ADAFE] AolE RAF2 Yot &
HE7} gl= BDN AFA = Hd AdFEo] FFADY do} sPHEd o 22 0.0028 rad. 7
0.0064 rad 224 FFATGY o JFAYEo] sFATY W wwste] ujHER ehd dkd,
€YB7 dE AFAQA SDN9 F 9 FFAddde 2P Eol A 0009 radol o224
dFAGdd= A vehtA Etm, SUH AFA= A8ADd o Hof 0.014rad, tFAGL
A9 El AY UeguA Fgtrt ol €dBI Ae A5 FFAGEIE dAstE A3
AFE &+ U4

BE AYAAM 271FEL 00017 radd o 3HFo £A4AA FHoA Hodol LA
0003 rad.d @ &#E R FEo] FA}HLH 001 rad& GoANEAFEHE B 715 Hd
Ao #d Fo] AXNEA Fgo] AAHATG APz Fd G4 1F 11614 ERo] B HA
o 2 Hell A% Tl AT ELS YEA I

5 &8

B Aty 23%E 29954 g Zoh

(D €987t de 397t e BET AEUEY 9 25 %, FEUEY v 62 % Z=7t o & A2 4
Bt £3E7t B § A5S F7HI7Ie A= vEEt

(2) B3ty F2E A5 AR A4t o2 AFste Z5E0 8 % 2=/t 3A Uektes H3RolA
Az FYo g eFEYol A3 EoEUT

(3) ¥EZ=E AP 85 %2 Y <HBIt 3l APAS 45, AH7E6.05~58% WA SYEI}
gle 2YAe 3§ 462~5782 et

(9 €427t A AF AFAINYE dAse AR} ASE <5 Ao

HAtel 2
2 Q7E 3 208 FRA2E dTHEY Ao 9F Holw, old FA=HYTL
B3nes

AEFAHEEALA, QA S583], 1999

ZadEe F2 AA 71&€ -84, &3 TAHEFS], 2000

C. M. Lin, "Seismic Behaviour and Design of Reinforced Concrete Interior Beam Column Joint”,

Research Report 2000-1 Department of Civil Engineering University of Canterbury Christchurch,

New Zealand, January 2000

4. P. C. Cheung, "Seismic Design of Reinforced Concrete Beam-Column Joints with Floor Slab“,
Department of Civil Engineering University of Canterbury Christchurch, New Zealand, October 1991

5 Oj¢M, “AZEAE FAEUY AFFAC BH 47", ¥ 2qFFEALE ATAHE,
1996.2

6. ol &M 949, “FHEFTFINA HolBg WRIF FIF9 wEYI}F H4Y." TAYEY B

#4F =83 #1249 15, 2000.

.

%]

184 20019% 748 et Es] =73



