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()i = AV 4 5 5
Vi =088, 1, b (2-15)

#dF 54 tE k3 B (MPa) 0 f, 54k B A (mm) > jh 5 oot R e
(b)R s R A% 3 & G

V=171, b h<0.5f b d, (2-16)

B fliRsEI s EMPa) b, s KEGHFFER  h 2T d, s FRFFR
(mm) °
(C)R a3 B4 Fop kA wd Bt 2 ,Iwz,ﬁl.t

V=04 1. 'D,h+ A,F, 090 /s, <1.7,f.'bh (2-17)

He b AR B R (R 214) 4, 2 FEHEG T F T2 000045, 0 F

ysp

= 4 R5E R (MPa) 0 s, 3 i 55 BE o

d+2d,

(a)ut KR 5 I (b) BB & 47 5 P i
B 2.14 3R 4 3% 2% B (ASCE, 1994)

FHY P e mERE 2t EmEIRE LT 4 %R T 0 Parra(2001) 1
ASCE(199) 3 AA#H A BEEFEFRE TS BRI B F TR E - B
POFRR G PR TSR RIRGR D PR TS < A (R 2.15) 0 H P
TR PR R FLE T 2 FRIFEIHIEFALARE KRG AR

B BT R RREEPN A R 2 4 F BRRT -

et
4] 4
o] ToTe-
Ly NS =
a) Steel Web Panel b) Inner Strut ¢) Outer Strut

Bl 215 4 $5 R e w P s 2 T4 @yps4] (Parra,2001)
11



A A SRR R RTRPE B AR LB LR

Voo ARFEITEREERET S ENJIHEEEF RS £ 082 DR
FRAEEMIURRI PR GR AL ERL T R e R AR ) e
i~ ¥ ORR 5 4 (E-FBP) 2 > 4% 28 7 T 32 4% #2245 7 % (Steel Band Plates)(] 2.16)°
FEFLA ST 4 A0S 0T Rl me P RS BERRP A
FEITRFBASMEA TP RETTREZHOSPNEEFERE NS RS
Faek FEen4 B BIET Fod JREp IR GRS PR L o

Steel Column Stiffi i
l.e['ﬁs _ E-FBP | S.tlﬁeners SteeI\Band"Plates
k= o TR N A
(a) P ot (b) = @ KRG ()4 4=

B 2.16 ¥ 4 #3) 5* (Parra,2001)

SRR A PR R TURE S PR (7 LR IR PR

FRzfEd RO L f R RAT 4 R O Parra200)F A F R

Jod BT d 52 W e AT R N lick, = — L UM RS R B
&

z@%%@r@%z@m@ﬁ’ Ak, ERETI 2 deR 2 FAARR £ AHF L
2 HE k, ERECL R S RN R VR R A5 e 3 s RO R U A4 0
_ﬁﬁPTaﬁ%ﬁ%%% Vet REFESRRI LG c PRy =12%
PEREE S PEHB AR > Parra 4 ¥ B RS RS LT 8

Vo =1.2% P2k, B(F] 2.17)

16
/ Standard Exterior Joint

/ Ext. Jointiw/ Dowel Bars,
12 or. SBP wio Hoops,

/ or FRC
8 Ext. Joint w/ SBP and Hoops, or SCP)
:_~~" Standard interior Joint
int. Jolnt w/ Dowel Bars,
.— or SBP wlo Hoops,
or FR C
4
%//Int/ oint w/ SBP and Hoops, or SCP|

0 0.005 0.01 0.015 0.02
Joint Shear Distortion (rad)

B 217 2 FRE&KELT RS 5P k 2k E (Parra,2001)

k Factor

tc
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Parra(2001)e 3 1 4 % A7 % 5 2 (V) ~ B HLBE P SRS BRI %R
(I/m’h)£ P%K/E/};‘E‘l #@*‘% 5E}:§( m)h)‘/g- f% 3@}2%’4\1 ’)J- E‘ 41*&@*%%#——5‘ 4 éé)i(njh)o

(a) S AT 4 R (V,,,)

/,
V.,=k, —=th 2-18
nwh W\/g w''e ( )

A k 5 0.8(7HHrdx&)% 09(¢ Bz é) f = A PR R ’J‘}%¥(MP3)’I =

B R (mm) > A, 5 4LF(mm) e
(b) FhEBFPNIRFS PRERRT,)
mh 0 3f;’zhc (b ) (2-19)

He f AT 3 12%MR L %kt (MPa) 0 b, 2 B R R A(mm) > t, 5

# 5 & (mm) °
(c) BHAEZFFHIEFI PR R(, )

noh O 3>fcohcbo (2-20)
B £ A4 $3) 12%m RS 4 2k d (MPa) > b, 5 R 5A (Rl 2.18) -

A he h,
R i o S

<3d, s )
J g.Fpp  Stiffener

o -
b,/ 2% | I< 12dp b ||/ b,/ 28\

l - | I : plee
i el Bl I 13 ’ i’ — el «—
bc bcore T ubfl/'_l < # ? s T:-;
! =

5 =
b/ 22 g bm, NE Zro—var | b,/ 2y feie 2 ,&tsp

Band Plates
bo= 1/3(hc+dsool) "'bscol'bfS bcore'bf bo=2/3(hc) < bcore'bf bo =1218P < bcore'bf
a) Steel Column b) E-FBP c¢) Steel Band Plates

B 2.18 ¢F3nf R 4% F & (Parra,2001)

% NLL A B E % 5 Kathuria % 4 (2015) ¢ s SRR R 4
BAET AR S B BT R 4 AR AT E S 5 0§ 2 ASCE(1994)4 i >

ERFHET I BARINLERE AL ERHART AN 2 E RARPHEAD,)

é\(a)%*ﬁﬁ;—ﬁ?_w 4 53&(1/@1) (b),, PR 2L g 4 53&(1/ )—»’f\f" s g % B ;‘;(C)

R R R R(T,) -
(1) RS2 oei 4 50502 i A & S B S B R 2 B T
FATRAPCEFEALENETER D, LA

(a) A g?vﬁ‘}ib,}:@i#&%gﬁﬁﬁ_)ibf
13



&

A SRR RRF R R EXF LB LR

(b) R FERAD, BT ARG
b,=y+2/3ax-b, <b-b, (2-21)

b= £33 E w21 % > cm

b, = ! ﬁﬁﬁiﬁi’cm
MR ERTALFEEAES Fﬁw& fm Rt A AR AR
BT R NS F & S ~y % L E Sl AT RN A T B YA R

il

y:b v R R RN x=h 0 % [ Aitix=h/2+d /2 > d 5]

P FERTPAEX=0Thy=0 BARRRFEITFREHE SN =10 >

(2) #EHRZTA B

(@) R E T ARG R BT T R G, R BTN T

PRUERREIRFT AR oo 2 A @A TRE AR

M, -V h
w;=¢<nm+n»—?l—§%—il

J
He 0 4 =085 ¢,=075 V, 5 BT H =45 Rl 4k P «ﬂﬁ*iﬁﬁ*Mwﬁﬁ
ERORBEAES R 0 Sl B & -4 Kathuria £ £ (2015)2. 7 7 37 2
N ga b o KQ_R@%—»#&“P e R R4 2 AR AL C FREE R T %ﬁﬂ e

&%%ﬁﬁi&%gﬁﬁ&%ﬁﬁﬁiy4’@mﬁdﬁiﬁﬁ°

(2-22)

(a) I F NGB L BAET I BAV,, 78 ST
v, =0.06a,F,th (2-23)

Be L F R&pEREAMP) ¢, 2 ER(mMm) > b ES w2 E(mm) 0 a,

SMAEDEFT > BEEAN S REAE 08 P BEHE09-

b)) Mg TRFL AT A BAEV, 3FE S N 4o > 22 ASCE(1994) 248 2 R 4%

RV E N2 AT (58(2-16)) - {2 Kathuria % £ (2015) % % Jg 5 & 3 & 5]+

a0 2 FEARUTREL AR
Vi =17a, \[fIbh<0.5fb.d, (2-24)

B oo b AR ERTAMM) FHEEFTRD 5 d, 5 I E G PUFR(mMm)

g TR Y e fIRED B RMPa)c o, 5 AEDEFF 0 HEREEE 0.6

PAREEES 100 g HORGED 2 RFET 4 AR UE (35(2-24)) WL OKEBAUE o
14



HOER R R RELIURS S 2 2IBH TR 20 025b,d, 2 6 ff b 0 TR AR K
AT RARV, T R T REGEE g R L

V. =1.25a, /b, (2-25)

A9 b, 2 MG HEAMM) FRFHES AT FaF A RFES S w0
%+ Kathuria % % (2015) -

Hupp a3 4o R THEGSE G AR EFER KR B
LR 2 TR P R AT S ﬁWfﬂﬁwﬁﬁ'hg
L2 BT N FHRORBRA B E > ¥ 43 Kathuria & 4 (2021) 227 44

15



A A SRR R RTRPE B AR LB LR

N ASCE(1994)£E’ Parra(200 )4 55 % 4 5 B 1t #ie

%0 L iE- # 7 f2 ASCE(1994)% Parra(2001)iE %2 3 3 4 52 & 258 eh i B s
i#E B~ ASCE(1994)® ¥ )17 Parra i3k 2. 2> Vi (734 5 (B 2.22) » & %3 —"‘Ff R
Tt o

W 760 x 161

120x|25x280mm2
=S
)
|
i

<

U
H 7
1

A d 12 mm @ 150 mm o.c}

Fin

J !
N TR 4mm@ 75 mmo o T ot v
viy.

!_ 750 mm ‘.I

Congcrete:  Normal Weight
—
o 1’ = 40 MPa
»
el | ] : Fy=
E| L 5§ J Stuc Steel: Fy = 250 MPa,
8| T Tt 7 Fu = 400 MPa
ST e/ Dl BeinSteel: Fy =410 MPa
e/ e o ¥
“wasoxas

16 - 35 mm bars

Ay = 450 mm?; A = 1,810 mm?; b = 750 mm; b, = 266 mm; b, = 266 mm;
b, = 202 mm; d = 758mm d; = 739 mm; d, = 719mm F, = 400MPa = 0.40
GPa (GPa = kN/mm?); F, = 250 MPa = 0 25GPa; F, = 410 MPa = 0.41 GPa;

F,y, = 250 MPa = 0.25 GPa; fe = 40 MPa = 0.04 GPa; h = 750 mm; sh = 150
mm; ¢, = 13.8 mm;and 7,,, = C,, = 0.

B 2.22 # & & & (ASCE, 1994)

(I) - ASCE(1994)3% 2 3+ & & 6] »
BFEEAT A RRY,
V,=0.6E 1 jh

= 0.6(250)(13.8)(566)
=1,172(kN)

EP S SURTS S/
V., =L/ bh<05fbd,
= 1.7-/40(266)(750) < 0.5(40)(266)(719)

=2,145(kN) < 3,825(kN)
=2,145(kN)

MR RS FRRT,

16



V=04 b h+A,F, 09k sh<1.7\f b h
= 0.44/40(102)(750) + 450(410)(0.9)(750) / (150) < 1.74/40(102)(750)
= 1,023(kN) < 823(kN)
= 823(kN)

CTEY SES BRTS S

=1,172+2,145+823
= 4,140(kN)

(I) #-Parra(2001)iE % 852§ 4 55 & »

I/nwh = kw(f;) /\/g)twhc

=0.8(250/~/3)(13.8)(750)
=1,195(kN)

3

2RI RS BB BA Y,

Vi =0.3f.h, (bf_ t,)
= 0.3Vibasefcl (—0.0048ﬂ +1.13)kk,h, (bf— t,)

= 0.3(0.8)(40)(=0.0048(40) +1.13)(1)(1)(750)(266 —13.8)
= 1708(kN)

PRI IR PR RA Y,
Vior =0.31,,10.0,

= 0.3v0bmfc' (—0.0048]‘! +1.13)kk,k;h b,

=0.3(0.4)(40)(—0.0048(40) +1.13)(1)()(1.1)(269)

=1,002(kN)

BERAET S BAY,

anh =V Vi ¥ Vo
=1195+1708+1002
=3905(kN)

-3 ']?:‘f PE KA F IR Parra(1994) F R B s %< 0 ASCE(1994)
P N AT 4 %A L 4140kN 0 A Parra(2001) 2 N E L w T 4 R P A
3,905kN > = 'F‘]’ ZEHE 6% FRm AISC 341-16(2016) ¢ %k F i3k v %4
ASCE(1994)f Parra(2001)#& 1 2 3k #Rl:E 735> © 8 "UP4REE T 4 R R H b

17



A A SRR R RTRPE B AR LB LR

= ~Kathuria % ¢ (2015) 514 %R
1% 2.3.1 ¢ 2.3 52 Kathuria & 4 (2015) = 54328 > Ft 2% o

(1) #-Kathuria % ¢ (2015) 2% 28252 34 35 B

BFEERAT A RRTV,, -

Vspn O 6F;vptvpavph
=0.6(0.25)(13.8)(0.9)(750)
=1397(kN)

MR PREBRY,,

V., =17a./fbh<05f'b, d,
= 1.7(1)v/40(280)(750) < 0.5(40)(266)(737.7)
= 2257 <3925
= 2257(kN)

R RAFRRY,

v, =125a./f b,

=1.25(0.6)7/40(265)(750)
= 1571(kN)

N(2-22)F L

(va _Vbh) —13344

J
BRERIT SRR,
oV, =9V, +¢JV,

=0.75%x3344+0.85x1571

— 3843(kN)

B &) ¥ % 7 Kathuria 3 4 (2015) ¥2 ASCE 5 & & W|BE A3 307 ¢F 2033 45 2
i3 Gilkag, & ac “f pr2 dhiR R R A Hrenig B3R VG Rk hig et -5 5%

B R 8 VRS B kT Rb Y 3 E

18



= ~ ASCE(1994) ~ ACI318-14(2014)2 318-19(2019) #%Ef4k $1iR 82 ¥4 %A

L

() # ACI 318-14(2014)& 3% 258 12 2.3.1 2. B b3+ B R e e @ 4y 95 R 84 14
WA EAFRIRE HEFRT A RARLT o ¥ FAISCARFERTY &
e F R ER%T Lo BRTE 0 EEMACIH 20, 475 25% -

BEw s P LERL

v, =1.72/f 4,%0.75

C

= 1.7(1)+/40(562500)(0.75)
= 4536(kN)

BEZG - EH XERFR

v, =122/f 4,%0.75

=1.2(1)4/40(562500)(0.75)
=3202(kN)

H R

v, =1.04/f 4,%0.75
=1.0(1)7/40(562500)(0.75)
= 2669(kN)

(II) 4% ACI318-19(2019)i% 3k 2 N3+ B 2 4% s34 T 4 3% &

EARREFRCHRBIRT A RAE > FaT 2F 4 2-1
Hd ,

-~

HEF -EPA S BFAERT P4 RAE T

V., =172f.'4,%0.75

= 1.7(1)v40(562500)(0.75)
= 4536(kN)

g 2P 2 eadfrapifieT o &
R BT el FAFRT o &
HZERY 2T 2 e O RAETIRT T4 g RAT

v, =122,/f 4,x0.75

= 1.2(1)v/40(562500)(0.75)
= 3202(kN)
19



A A SRR R RTRPE B AR LB LR

HEF - RT4 2nt@Hr gRAFRT

AR 2T e aRAERT TS RENT

o

= 1.0(1)v/40(562500)(0.75)
= 2669(kN)

HAAF 2T 2@ r aRAERT T4 BRKT

v, =072 4,%0.75

= 0.7(1)v/40(562500)(0.75)
= 1868(kN)

1) ¥ ASCE(1994):* & 2 4% $5 R %3 5 4 % B
¥
V. +V

scn cin

=2145+823 =2968(kN)

#-ACI 318 Sfp® £467 42 £ iF 7 cfk 78 & 22 ASCE(1994)35 5 5 % vt i »
3 .2 ASCE(1994)fr ACI318-19 ¥ ehir i f ~ 417 & m B d HFims B 2 % R
BRI FEIRRF I ERS: ERBETRAF -7 R T ARLZEFIRL

DN TERRE s i & AISC 341-16 i3k 2 44 o

20



HeP g

Rt

(=

23, (2014) ¢ iE 2
kT

ES

P
vid

Y

1

w5y

o

3

g3 RE

B o Pk e
PR B

PR FR b AL

b

B4

2 Y
=

»
- gk

0

R R S
£ o - w4
o oo g
2 owe Kb ¥
SN AR TG A
o = P bnnﬂ %
- 5 € mmﬁ
B e ong e ¥ . e
LEFL L. A/
>~ g y " A 4 7 ﬂA
a5 8w £ R AT A AP T TALLTT T
Mf,_nr mW M@m :.L \7.,_.\ %,_W, M\Wn/\/
W o e g ~
wﬁl st _avww‘ PO e (pi
R I oy
W Ay o s W
O R o & B
g b ® - ¢ K N
B o« Y L oo ok -
T - ,.w
B = o % B o- e “uw
A T Mw o
e 2 Y 8w vy e
o be & m T # ®
4 % o ﬂ ] .n..:.ﬂ = ?nr
é\W%mwﬁf% = F
% o # o H < il
N t “p =
° [ d P = NIRRT —_~
AL S m ‘MW % = =
mﬁ — /m-. JH_. ﬂ. rl,lmﬂ la,:nr
wmoen gk Je SRoer 3¢
SCUR = S G O |
U8 mﬁ wom K2
x A oA WK

(AIJ-SRC > 2014 )

1

N

l’ﬁ

s

B 3.1 4mF &4
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A A SRR R RTRPE B AR LB LR
RC g e e £ %7 7 235 P A T RC % S B K (%), 4
HBoARALZHIUREEIRIURERESN A BI320) % %f,ﬁ_*?q’fs‘%@? pel ¥
AEEERA ST LS WA R WA Y € ARE el KR
B Ao 32@) W8 LB 2 T BRI EE X

g
2z W-13]- BI32(0b) zREdFEIMPEERYUIHF > A IEF ZRL

LR mq,,ﬁéﬁ PABLEARA §RE T RET S B oK
WF 3] 23— 6] 2R TR BRI DR RS ki
MREE TS > Faf KB AF 0 4Bl 3.2 (b)) WF-1 3] > H A4 BB % i
FRBRG ENIEF S RT N FEREREN B ITLRRGFEICERL B 32() 2
HEABE I RE R B B B E T Ak n A F A
b0 R AeF3F-73] 0 34 F 4 WA R &

W-8 g_i 3), a}FE M WF-1 @ 5), BEM WF-2 El_j T, BNEs
@ BEARED (RS (b) 25 aHET (5T
PR Z R FH £

F'_-I g.l‘vl. oy, 10) F_3 g! 1) F__? ﬂ 12)
(c) 12 4% & 7
B 32 FHEFIUANTELE (P 2EHRF ¢ 0 2004)
PAEAE AT B R SRR TRAR AR AN FHR 2 BA
Bpic I8 o HoArig % gg B fpde 3 3V 5 - dkdpdei2 (Generalize Superposed Method,

GSM) o d »vdn F 4m S57R 582 R w2 & 8d Rurd 2 rrie s o %0 Lk
PRt e U A AP R P @B HRFEIT 4 RAEQ,

22



O, =c0,+:0, (3-D
He o Q FRAIRAT I R (O S F fErlT 4 R o
FREF]REFSMFRBSEEDRRP L FREFEIT S 2R Q,
N (3-2)% 7w
Oy =cOy+,9,+0, (3-2)
BY 00,5 s etRilT 4 R o
PAZAE € b w4 F 4n 55 R 2 JRER W (panel zone)K 3 T 4 3 E 2R 2K
PREZEPFES A BP0 AR FFHE LA BPETARF LRI R o 545
AP LR T S OB A P EFR R RST S BRI R AR S
a4 7524138 (3-3) @I PEPRF PR AP L PR wg 2 FUT 4 pug o o
oy B R RERGRORG TS BFEL AR oo E T I R R T
o T iRpE R i RITS Ll o
() £ L
Oppiy = A3 -1+ )

2) e £

(3-4)
Qpanel,S = cAe(zf; ‘é‘+ Wp' wf;)+ SA. sfs

oD ARG e 4, RS G ok 5 ARG TR f B RERD 2
FETES M, SR EERF BT R ggm%éﬂzp WMo T BT R RN
FE PpEES L LARSLFELRY D L AT LFHET RS OL R RR
ﬁﬂﬁiﬁ%ﬁ&(%anlﬁéﬁﬁﬁfﬁﬂﬁﬂ‘m&(ﬁamo
PR ® AP R R DGR M 2 M TEF > Ry T YRRIT > R R T
X2 3 (35T 0 WP T A BA KA NQ,
Oy, =M M)
’ »d H

BHe: di®FESH A4EF  H /3

3 & o
panel ,r anel ,r = B

(3-5)
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G A SSRGS R R AR LB TR

Qe
o ‘
8Q IS
L <
]
3 S
d/f2 cdjz\ﬁ%ﬁ;f*» t TN
BQ N -}
. ey
-
~—cQ
rp e e '/ ,
— e

B 3.3 +3a54& & (AI-SRC,2014)
BRBFFAER L §CFRT TS5 0 R LR R
BREE R PR AR S PSRRI T BARPE Y

RS Z\’ 3.1 ET”f*_]:J' 5%\’ T ©

%31 AT AW ik (6) 2 #ikiE (AU-SRC, 2014)

b t 37 T3 L33

e E

i\4

o 3 2 1

PAZATE AP T L HBFRBIT S AT 28PN (3-6) 0 a1
FRE (19865 £ ik v 4 R4 MR RA i e B LR R T R 4 o
_ﬂ*ﬁl“l g 4 '—J}L}ip;: 5 f‘,—-ﬁp g 4 5}1& 1'2 f‘ﬁ’ °

12 A- o,
Qv = A0+, p WGY)+ST” (3-6)

B Qs BB AL AR 4 R 0 A SRR S s i 05 B

A LA R F = min(0.12F, 18+ 20

) L pEEB . o B R

4 o R RS
YRR RS B 2 $EL F R LA Bl Bk B E 7
TR RIp LR S lichy 0 7 H A TR R S EATE 8 R TR 40% 0 R
VAL B R - T P AR R BT RS S (3T)
23 (38) "RETHERRFRRS Bl ky -

SRC 48 B 42 & 04<xMacrs (3-7)

sB A
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SRC 4122 RC 4 & - 0.4 <M (3-8)

Rodo Mty it 2 Frded Ao M, SRy 2 Ry R A, M, G
Bop 4w SRR 2 FFHEY SRR > M, SR P AR 2R Y R -

BEAX P A j&éﬁ%’ﬁ‘éﬁ%ﬁﬂéﬁ;i RIS mp AEAS A £H AT
BA > B2 R R BRI EWFIIZA A RApRE O F T A1 0 (3-3) 2 54 (34)
VERREFROT S R WS Fd g R B OSHEYG § F - fRaT RS
P e 2w E s fEE 25 o p oA AL TaB R Hf?;é*w%}r'a
EE NS R Y-SR E R LR T ﬁi]Hi]%%@w,ﬁﬂ
JHAGEHORAI BB BE SRR B T A AT A E RS 4y
flige BAMERAIL, > HHoE LB L31 &2 3248

k!

F-& s RAHAUM SRR HERRG
- “ERERBAE

R H A F 45 REI 45 p & SRC P Hgsep ¥ Lot 2 - > B 4
3 i 5 % (panel zone) ¥ 4 55 & ¥ iR dp ¢ (3-3) 2 4 (34) &FK - & 3287
¢ BRI HA 4 F 4SRRI 2 SRCESRCZ 2 42540 & S8cip ¥ ot
Batedd pRAARRIFARESF DI P ERI /T RAZF oM G 2R

4

CERE WAL TEEF SRR WRY TR WS LIS A RS S

)

BEINETR SHORE . bARR o A FER . diHZTRIEHEZELY S

FEdE o gt F R SR 0 da Tt B2 R -

%32 RHEZREINRRE N

9

> 2L 5 N\
S A

CA 6‘4 SA ﬂ

SRC & b 4 bt b p
C mC mC
RC i}’:‘ 2 th.st
th.st h b d
cb ¥ mc
S 'i/g} Cb mCd T.mCd

PAREATE O #& B R AR R (panel zone)k Y42 AR 4 R
B oe e B H AR A SRR B R Rl B A Y ‘—"A\‘QJ%;{
1)

Pt PR T RERT B ERYPER DGR PEREN S BRI P
TP ERT o B AR T (3-9) T e
ij:sN
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G SR R R RERP LB R

j (3-9)

0,="00

oo N LHRAME s 0 NABE L FEMe RS 0y 5Tk
BHLRPRE M, R R LR M AR PE(F R 2 SRR )
M;%‘ﬁ-@i%ﬁ‘*ﬁ’ 0 ;%‘:}%%%L) g4 Q;‘ﬁﬁ-}* T

A ORI AR LR P ERP RS R0 E (39) 5 R
FE? g e ‘ifq%‘J o TR a A R OB R Rk
355 (3-10) % 3% (3-11) #7343

() BrfEgruErdsi

\31

M [
ij :Y|:SMd MjO +vj {AM _1_1(3A11+5M2)}i| S Y'vj ’ xMA (3_10)

M v,
sQ,/=Y|:bMd Q_/0+I_jy(sM1+sM2):| S Y.vj'SQA

Q) ZhiEFEr s Fi&

h,
ij:Y.vj{le_h_jq(SMl—i_sMZ)} (3_11)

Y-v.
st: h,'](le'i_st) < Yev,- 0,

RO M, BT LRPEE M, B RFEERE S BLEESRL L PR
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#1345 3ksi(21Mpa) 2 6ksi(41MPa) ; 4p#.>t % B AISC 341-16(2016)% *+ 2 A &
—HE R A3S RGBS o YRR B RMELF B £ ACI 318-14(2014)
182.1.4 & &% > 543 ACI 318-14(2014) 182.1 £ &Rt fip > &4
501 F & A4R 482 58 B 3~ >0 2500 psi o £ & FHETIR ACI 318-19(2019) 18.2.1
F At 2 1921 R ERT > AFLETHIRELI BAETINEEE T L 32500 psi - ¢
B % 7 < 33000 psi o

poAgk 4 SSRGS g0 (AI-SRC,2014) ApRE2R € > v H 23 § &R ¢ 4
WRAIBRRIAS GO F-oFIFREERRIAZRYGFERL 150 2
240 kgf/lem® » % = #F 5 FR S H AU R 5 150 3 225 kgf/em?

oA T Ak R G R (2011) ARRERT  TH 63 F & - R R
Rg_ o REIFURBE G w3 210kgt/em? 3 9.2 F & B T 4 F 4 SR
dHE Y o s FUe B 2R MR H FURSE R 7 7] 210kgflom® o v BB E
Bl AISC 48 8 7 dpotiR 52 i 54 ACI R4+ FHRYH 5T p 5 OR
AL BHRFRFETFQ2D) HP 25 - (VW EREDEFARIP R F
REHEH(F LT Y o e F]/vb/}{‘l B 4 210kgf/em? ~ @ %é—'ﬁi&l&i
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3Bt 280 kgflom? e Gt & B A RGN G o X H B g (s 2 R

4 5.1 77
251 R PR R BARE A
R R
e 7P (kgf/cm?) % ik %
s 551 _} Kil
AISC360- | Normal Weight Concrete 214 701 ] o
. . Section I 1.3| ##& IR % EM
16 Light Weight Concrete 214 418
Concrete used in composite
_— . . | PROVISIO
components-Low Seismic 175 No limit
. NS A3.5
AISC341- Risk o
- - ACI318- | A% IEREN
16 Concrete used in composite 2019
components-Moderate and [ 210 No limit
] o Ch 19.2.1.1
High Seismic Risk
1J-SRC ¥ERS 150 240
- Ch23
(2014) EER R 150 225
210
¢ RAFR R
420 AT
=8 Ch 6.3 EA
B3 R
560 )
TWN- %
SRC(100) 210
¢ RAFR R
_ 420 )
R4 Ch9.2 EA
B3 R
560 )
EA
-—H(FEEET) 210 AT | Ch19.2.1 | A& FFEKEN
FHERC ([ FRILS B 2 R
ESait & b 280 | ARE
(F & 2427
FENMDY LBAPEE L FTRY IR OB RS 1 2) BB TP R
R 4o ATt
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1.

A A SRR R RTRPE B AR LB LR
1. ”ﬁ.qja Ch35”f§:"f7f»#’7i P2 oRRIECHBLEI RIS D 2.5tm’ %

% 1440 3 2560 kgf/m® > S48 Be = wSx 4270\ (kgflom?) i # 3 Ee =
wiSx 011 (keffem?) > ¥ € R % 1 2 W4 8 B 7 B 5 Ee=15000

E. =15000y/f (kgflem?)i3 # 3 Ec=12000+/f (kgflem?) -

2. HfF Ch63 - H& £¥wif R RefBRuA o ¥ ] 210kgfom® #
% 5 280 kgf/cm?
3. WP ChO2HRE$ =0 RES RS 2 REFRH A 3 7] > 210 kgflom?
#12:x s 280 kgf/em? o
Fpt 0 AP T ERAAFSRCHEERFREFEDF =255 358 THEH2 2R
EA T A N "13“37'—-3-’3763M|——-‘3’L-\§1\JL Jﬁ—ij"“?"’ulfﬁ:{f;‘_
$ 928 TH# | %= A2 ¥ > Su[EEFHARI RREFA2 B 2B
TEHEPNE ALY AR 628 - LR T 64 X RS (T 2 H446.6 & mt Bk 3t o
334 A SRR s 2 1‘#" B (2011) * %= F 63 & » MV REL B R
B2t 420 & 560 kgf/em? P& RSB R o TATEHLY HP & SRC gk B %A D
BRI 20 ARTEFRAIBAAIF  BRPEAREBL P B
BIp headp ATy ARG Lot F G SRNEBTFHHEP AT FHEVIR > &
'?%ﬁl%ﬁﬁWW%Mﬁii%?’mwﬂifawi%ﬂ@?ﬁgﬁﬁi@ioﬁi
FO2& INFRBASNIVERE R AR GFIFRARKL iyl
BRE O HAEILFIHE P HE AR F ] AR R 4

5% & ‘&T'T’*EW’?" FRM P AN IERNTREFL ST BT Y R 2 o
SEREA R A SRR @R (2011) 0 FAF 6382 %4 F 92 &
-r»ju,.«rg WAL F MR J YRR ARSI IR P H

TR F AL PR R R R

4= AISC 360-16(2016) % © B+ b2 GB50936(2014)#% = § B 4 & % o
“%ﬁ%J%ﬁ#ﬁﬂéﬂ%%’Q%*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁoﬁﬁ%ﬁ
SRELIREY FAR 63 EREL R 02 RN > UL BHREP I
VEMETILR o
540 TR ORED SR RPE T R(202]) ) E R AN LD EREP hoT
(a) FEILFUR 5 B & 212

% 26.12.2 FH&AEF 2 26.12.3 L ER & f
48



o BRI TR L & ONS 1240 TR R R 2 AR 4
AR B BT B 0 D ARRH LA A 0 A d 52 40

Z052 gk i 4

SSD v & >2.5
wook & <1.5%
#PRSEAR S (B & pe 500 ) <25%
Frifhgh it R s CNS1167 <5%
AT~k o~ oak F(1)5) <10%
37.5mm (3/2") --
25 mm (1") 100
19mm (3/4") 100
g A 17-38 & g A 5 (%) 12.5mm (1/2") 90-100
9.5mm (3/8") 40-70
4.75mm (No.4) 0-15
2.36mm (No.8) 0-5
1. EHREREEFREE REREE 2 7285691 262 R W E 2

SE I ik
(b) FEZLRE A AR T ¢

O1 % $£ 3 B MRS 24 | itk 5 2 24 ] PREAR 2L £ 0 2 5] % ONS
C14603 ~ CNS 1235  JASS ST-503:2009 % 4% 74 ssk > 37 & 99 £17 4a b 5

B Fo dod 53977 o
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A A SRR R RTRPE B AR LB LR

% 53 %*TF\ﬁ’wﬁ'ﬁﬁﬁE EREL PR KA
S EFE A 5
91 = &I F IR 5 (0.04+0.02) % CNS C14603
24 o] PERAR <0.02cm’/cm? CNS 1235
24 o) PR EAE R 2mm JASS 5T-503:2009

ST 2 BERER 0 BT S R BRI RE T Q021 » o g
G g SRR TR AT R G FAR SREF TR MR %
FERsEAD o

o8 4FRR

Hlag & % B AISC 360-16(2016) 7 B+ SRC 4F &£ %76 ¢ » H £ [ 47 &4
22830 1.3 &1 4] 0§04 F 56 B 2L T 5 75ksi(525MPa) 5 4p it £ B AISC
341-16(2016) 7 »+ H A §F —4r & f A3 1 &ALt P TR A g
AT LI AL TR f“#mw;&*“ gL AR TR R T 4k S M
50ksi(345MPa) » @ ¥ 45 & 1o & i:}m%ﬁ#%(COMF) VR S (O
OBF) ~4f & %% 4@ 7 4 :l%}(C-OSW) P s 13 55ksi(380MPa) o 43+ % i dw & *
o *]g-_,,_ oA & BT e % a‘,r;;um?ﬁ (C-SMF) ~4f & %ro & 1 &L *;'JF? £ (C-OBF) -~
& TR PR o A28 (C-SCBF) -~ 4F & #75 iR AL 351 % (C-EBF) B i i< 3%
70ksi(485MPa) -

Poagm g R G E (AIJ-SRC,2014) Ap 22> » 2 21 F &R0 #
h s R TG & JISG3136 ~ G3101 ~ G3106 R > H /£ 235~570Mpa °

oA P A SR B FER KGR (2011) PR 2 H 63 R & - L& R
RoE_ o 4 F R4 w43 3520 kgflem? 0 3t 9.2 SRR T 4 F 4w SRR
D e o F g R4 2 A M H R & CNS 2947~ CNS4269~CNS 13812~
CNS 4435 2. 22> # §& Fi_1988~4282 kgf/em® -

RRE R AISC R E Y AR EOTE R 0 S AR S B Tl B R
Wi M2 fRE(2010) H P v p A AR R K & % SMS5T0 Rt ehd| 4 H 5 A 2
4200 kgf/cm? -

EVHEBIRREMF > TRAE D > B2 T FIE R 5409057
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254 aF BRI FREHA

A% F R xR
i 7P
Fys (tf/cm2)
AISC 360-16 Structure Steel = 5.353 Section I11.3
COMPOSITE MOMENT-FRAME
SYSTEMS AND SHEAR-WALL < 3.517
SYSTEMS
AISC341-16 PROVISIONS A3.1
(COMF ~ C-OBF ~ C-OSW) < 3.874
(C-SMF -~ C-OBF -~ C-SCBF - C-
< 4.945
EBF)
AIJ-SRC(2014) P 414 2.896~5.812 Ch2.1
gEn < 352 Ch6.3
CNS 2947
N 2.192~3.314
[45 3 B4 4k ]
TWN-SRC(100) CNS 4269
1.988~4.282 Ch9.2
[42 3% 45 Y A ig 12 gt oL ]
CNS 13812 5 192-3.008
RN B ' '
& LR
- SM570 4.2 Ch3.2
R R

FEMY ERRFEE LB FA GRS R (RS2 3) BRI
U TaEL ST

IR0 Ch6.3 — & % w o > d ¥ R R4 3 7 % 3520 keflom? 522 #¢

% 4200 kgf/cm?
Flt o AT R E R A K SRC Hd R AR R 2 :;—.ta': 6.3 & M- L& L% w172
AP o HHG AT RREFAR BT BB w 6
A TR 2 it e

-n\
-n\

Z& st A SRR
% B AISC 360-16(2016)¢ B> SRC 4 & %55 # - *# § [ §4f £ 4% 35
[ - S 1 SRR By o G 4L B & 2.1a(b) 4 12.2a(c)28 A
AL E_ 0 B e 4 5 U # 12.1a(c)fr 12.2a(c)R A AR E o
29 D.ab)i e hA SRC 47 ~ 122a(c) i $H45 £2) SRC 4. » = 4354
2 HHRCe 4 5 2 B RET] S 12.1a(c) ¥t e R A SRC H i 0 P 4 85 chdk
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A A SRR R RTRPE B AR LB LR

e st F oo 2.2a(c) Rt 2o A SRC 7 7 fif 3 F & o) $iw 4 55 o g2 AISC
360-16(2016) " > A P ek % 414k 55 2 55 R o

ot £ B AISC 341-16(2016) % 2 H F4F & A= 28 409 4 48 % %2 H6.5¢
G0 0 R iR Y A A B e i 857 el 0.0025
A 552 P engo < BFEEZ B 4238 18 in (450 mm)
PG 4w 53R 5E 2 g (AIJ-SRC,2014) 4p R L2 > v 82 3 i
3Ll A BRI JHWRE kG AN A HE T ]
13mm & D13 > T {75 4 85 B 2 Z R EEZ 7 e PR fide < < 12 1.25 8 >
A FL A 25mmos R A PNk G R S SRR C 2 15 B S S
LA YT B2 EER A ) 25mm o 7R A @]t R AR X 2 1.25

I

1‘#1‘%”&1

F\‘t 11‘:

2]

%

o

SR A SR G B RS (2011) PR v H 431 HA B2 -
R R R AR ALY B EDI6ONMN Y o2 A B2 ZRER
AT 2 gl F D (1)25mmo (2) LS HRAEE £ 15 B0 (3) A d Hho A 2
1.25 % 2433 432 2 859 Rz s F 4R P 22 S FEE7 7 %23 300
mm o &1 8RR 3 300 mm PF o PSR 4efie D13 v 2 dhe AT L 5 0 GRS S5 1Y
PEE 0 AR S P s R 2 TR -

F4 P RAESRAS BHERRFTHQ02D) 0 F 18 F AR LS
184.52¢ & > 4 55 fufied R s b o SO L AP L0 LR L HF
4 S5 EEhX 7 AZiE 35eme % I8 F AR LS Y F 184521 & 0 & Pu>03A,
fo & fo> 700 kgf/em*(fe’> 70 MPa)2_ & A4 B & fa 5441 > in b ¥ 2 # - S
GHSAN BT FEROE SRS FEHETREZ R A 2 hx 2 BRI A
#H20cmePy i 7 E2Z Pl L8870 B ARS o 525 FH S wE? B
2523 & > dr b BEZBPEREEP LG BT EERT G
dem~ 3 BHRALE T2 1S B MR A R @3B E S F 5 R 25 F 4w
¢ 5 257230 & nFRHA e @R A FES DG K e e
Fat1Som; SV EBARRPENF o DREE @RS B2 R L 5SS

DT

»

7
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% 5.5 4% 8% 3 S5 EETZ H_:-i—;t%;;u%.%

w Ao P hx 2 B AW 20
cm
Puls s 2 Eiﬂﬁxihﬁ\:g—_:ﬁg ot
LI

e iy A8 2 FE x ik
AISC360-16 | A & B §E  (mm) H 4z
o PROVISIONS
AISC341-16 i 85 EE (mm)
H6.5C
AIJ-SRC ERE D= 13mm(#4)
Ch3.1.1
(2014) 455 P EE (mm) >25 mm
4 os% R+ D= 16mm(#5)
1) 25 mm
4858 52 X FRFEE @ Ch4.3.1
TWN- (2) L ST L2 15 B
src(l00) | M Al
(100) () FeF HE S ffz 125 &
< 300
L 85 R EE (mm) — Ch433
>300 PF4cfiz D13 e 4 B4 55
eEFSES e ale LS
EREERCE TR e A S EERE & S 18452 ¢
15 cm
G S ER R R e L o XS
a8 YR WESF LGS EsRle L2 %] 18452f
w4 55 P BE hx 7 4238 35cm
o fg o BRSP4
- 2Kk dn s> Hgw SRR S
a8 Y BE ) 25223
) % 4cm ~ 1.5db £ (4/3)dagg 2. B =
FAERR S N
SRR k2 g f
R 4 Pu>03Agfcs® fc'>700
kgf/cm?
2B AA P E G e ¥
W2 E-HemSnd LSk P E
a8 Y BE i AL & RS P BT 2 R 25.72.3b
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A A SRR R RTRPE B AR LB LR

AETRETEERP PR S PR #1427 6)¢ SRC 1Y 0 2§
B A 5 0 8 B RE TS edm 2 4R R GRD IR TRCE Bl v b LR B R R
3N phd b B F AL - R0t B 0 RC IR 8L 8 T A
FORG S BHRIRP T FQ02D)Y APM AR B R EAPM S R 12T G TR
it e BY k- S PR 8 THAE LM kb 5 204
BTHAE QMW )z A E 20 H B T A S b Ar SRR
Bkt (2011) ¢ 433 @iz 2 SR bR Y 2 4 B E
7 48435 300mm ¥ A e 3T R i 431 §B~(1)25mm 0 (2) L SRR S
2 158 (3) e d i iz 125 B2 Bl F o 20F )¢ g A 8 R EER
BokbY - P ORE R = F IR 5.6 47T

Fo 5.6 4w 5 A 8RR AR G H A

=

P P
. R 5“ S 5“ g’: T R =% ‘5_% gy 5“ ns nre
AR LR Rt LS DA
% . |FREF UE[JET RWE | 4 S FIE
( K gt | R e
cm cm cm

(cm) ) (cm) %) %)
C15 30 6.67 9.46 21 79
C26 30 6.67 11.04 22 78
Cl1 30 6.67 11.04 23 77
= JHIE Cc9 30 6.67 9.46 24 76
(8F/BO0) C23 30 6.67 10.62 26 74
Cl4 30 6.67 12.71 29 71
C29 30 6.67 10.89 36 64
C8 30 6.67 9.37 38 62
Co6 30 6.67 16.56 51 49

-
C2 30 6.67 19.25 56 44

(20F/B2F)

Cl 30 6.67 19.37 64 36
Csl 30 6.67 19.12 45 55
C55 30 6.67 17.52 46 54
Co 30 6.67 20.93 55 45

= H
C2 30 6.67 23.82 63 37

(20F/B4F)

Cl 30 6.67 19.12 64 36
C9 30 6.67 20.12 64 36
C5 30 6.67 20.1 69 31
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d 4 5.6 7 (B Ay o SIRGERD NG ALk ghd o BT ISPE o Ap S H g 2R
ARZ A BIRIRF TR R S SRR REH > AT NG ERH
SRC — Hidh 5 2 85 B BESE RC 2053 1R hd 1t b"E A % > £ K ¥ F % fds
S0 S REEE > W AR (2011) ¢ 433 & 1 rUiE 30em £ T FUE 6.67cm 2 fF o

‘”-L‘ljl-ﬁz]lg;l—ﬁ_‘?,pta§_:!z%mpigp_} i % (e 1~ 2) % 13 TL*&%’

T2 IR e T i

I, 4 Ch4334L2 2 8% -5 > b 4 SR 419 2 3 S pEs F4 %
300mm > ¥ 4e » 3 S 52 EATEER F MAt4ems A SHRFLE T2 158 B
B RITL (43)R 2 B2 B F o BRI 4~ REEP -

2. ATHARFPCh4334rz 1 S F = & SRR 1Y RO ATA 2 T &
$h 35 B Puc » Puc> 0.3Ac foo & fo'> 700 kgf/om?pF » 4 % 4x S5 0R 58 4 4o

2.3 5 EEZ H 3200 mm o

BB AR GRS BRI R T R (2027 S g > 7 B G T H e
& S5 Y EE S 1520~ 35cm > @ AISC341-167 17 + *v45cm > & #8045 1 4y 830 583 g
R4 (2011) 2 @+ 030cm > £ d 1T H R G Bl 52 SRR 4
g (2011) P 4334 2 E30eme T LE6.67cm2 F 0 £ ESRCY 75 4 ¥ 2
?E‘)*Jr i RCAFE ¥ e 5 4 85 powo B *P SRCHLZ by 55 21 55 FF FEAp B 7R 7
A FIE R D BFIR T AR LA F < 3300mm o e S AR AR R 2 SHR
g H(2021) 40 > A S8 S5 2 % FEERC) B oo gt hEREZBAT AP (5T R M
T o JUIT L Fdm S A SRR B2 kg o
2R 4PCh 433402 4 85 % 2 3 4 » B > (RO FI4K B o) BEEZ P
EBRRBRIFE RIS FEEFEHST LT P AL R FRL
TP O AL P4 S PSR R A T 4 ST M L o ATH R Ch
43342 3 5% - B4R EL B Ph4 BEPud Acfc'tim 2 0 B4 P47 2 £ 7 g8 o
HERFARARIFRRRED T 0 75 e3> 413 8 R 5 200mm o b if

TR RS BHRFRPE T £Q02D) -
Flpt o AP TR A F SRC @ R R PE e T F 433 & Myrz 3 8
%:ﬁiié£~ ﬁé’ﬁﬁy%ﬁ%wiw@&gﬁiviﬂa@?,ﬁ@?

CX IR SRR S S I
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A A SRR R RTRPE B AR LB LR

Fo & 1y Ee
ﬁ”ﬁ%%”ﬁ%%k%m%i RN EY EREE L

BHEG - AP $E RS LR S 0 - SR LS LR ER
awﬁaf%@ﬁzﬁﬁ'i A R RN ﬁw*dwmv%@%s
BRI i@ﬁﬁﬁiﬁ#7wﬁ%

ST Y BT o § e AT L W )RR o

Pl Y g RVEYHEE P LT 4
BTo 0T A 2 BTG ] AP 0 ET S +
Ao 2BV ORBIERES A AL BN S
R u B o FH 2 FA Y A0 RIFEZ SR it o B X R R
FER 1IN R Rl ST ST SR S NUE W BUHWEE S $13 ST SR ot
VR ORAZE N o D oo B R A SRR R (2011) ¢ TR T B by
B AT A R E ST TR L U S R A 2 P e dp ot P e T e B
RGE3 ge (AU-SRC,2014) - RIE ™ 55 e Bt (b2 /25 (D) 17 5 55 2
F e

Twmoo M2 FE L)

RiFREG kA TP 0

—
+ =F

3‘/

A MRS R G M T S T A R R (2010)
P 5 % SS4004(A36) 0 S P R RPN T ARF ERT o $#35SS400/4(A36)d 3t
WRRIL B SRS D AL R 2R D o W~ 400
% (SM400 ~ SN400) ~ 490 % (SS490 ~ SM490 ~ SN490 2 )(A572 Gr.50) ~ 570
(SM570)(A572 Gr.60) = 2 *b [ 804k ¥ 4 55 R R 3 a3 3K R4 (2011) ¢ > £3.422
SAw T Aw ST IR GRS 12 g R BT S R A ) 23435 igii“l.‘r#%?ﬂé@ 2
G ETH S AR T A A 3428 434323 BEE AN ZE 2 R H TR
BoeaFd 2 RARFEY HREARLTEE -

% B AISC 360-16(2016)® »*+H % B %32 £ ¢ 5 Table B4.1b» B $F3% Ay
A ER]F R P ETR A s F RSP E R A %msfﬁ*ﬁﬁ@ﬁ
oo R e B B G ARSI ek H AYe A wk H AT o
ritmE e > RS EHTE 7 )T%ic.@z\' B4.la ® th), o dodk T - R
PAROTEVARE L MRS L wE AR NP BG4 LR
A~ F AN wE ARG c WP LRFEE DG B E SRR

PR GE 22 HRA AR T RAE L B4l P ARIUE B Ao de
F4
K4

o BE S BRAAEHETEVAZE N LA AEEL BAIb Y ko PR S 2L
LA o drk o B AR DT R ARE Lo PG L mE 2R o d i
B RHER S EEE ke E L SR 5 ko

P £ B AISC 341-16(2016) 7 2 & B % %3+ % K¢ ¢hTableD1.1 B4+
And > Amd BRI F 27 F8TH 4150 ~ § BB EI DA R E 250 o Y R
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HREMFEERLTEV T AR E ma> B REBEHFEEL T E T BAZE hna» ¥ EE
Pt fed g ag A E L 7 @FERIVEF L DR % -

B2 £ B AISC 360-16(2016)% AISC 341-16(2016)%.4=p 7 > & #-H H i 4
(64w A SRR 2 A UTe s BB v P BRI & 5.7 1 om (B R 5 AISC

g TR P G U] 0 B e Al R R 2 an o ETa S BOE L L
% 5.8 #7177



A A SRR R RTRPE B AR LB LR

2057 4nF AR SR G f2 g b ST B AL P
(AISC 360-16(2016) % AISC 341-16(2016) )

HETG S H L |8 H RS g g Ay
032 |-E_—7 0.40 |-£_ —3 038 | £ -3
SM570 R,F, RF, E,
(A572 Gr.60) |F, =421 /c F =421 | cm’® F, =421/ cm|
R =1.15 R =1.15
$8490~ g3 | £ _g 0.40 £ -9 z
b lsma90 2 RF, RF, 038 |- =9
bo|SN490 = |F, =334/ cm? F, =334 /em’ '
F, =33 /cm
Wb (A572 Gr.50) [R, =1.1 R =1.1
*
B E E
":"11.
. 5 1032 [—— =8 0.40 |[—— =10
b SMa00 "5 RF, R F, 038 | = =11
2 SN400 ‘& ) ) F,
: Tl" F, =241 /cm F, =241 /cm
d v (A36) F, =241 /cm
e R =13 R, =13
|E£,.' For C, <0.114 For C, <0.114
!“IJ' ' \-r SM570 & 2.57/ E (1-1.04C,) 396/ (1 3.04C,) 3.76 /E =83
[l Ty b ’ R"F)’ F
=+ (A572 Gr.60) |ForC, >0.114 For C, >0 114 g |
E E F;} = 4.2 lf/Cm‘
0.88 (2.68-C,)=1.57 1.29 } (2 12-C,)=>1.57
RYFY R)’F) F)’
SS490 -~ where where
h ISM490 ¥ c b (LRFD) C, = P, (ASD|C, = _ b (ASD) |3.76 £ =93
< ” T ch ) T ch T ety ¢6Py ’ F
t, [SN490 %  |p,=R/FA, P =R FA, g
F, =334 /cm
(A572 Gr.50)
cky
SM400 & 376 |2 =110
SN400 F,
(A36) F,=241f/cm]

2,, : Highly Ductile Members
A, Moderately Ductile Members

4, - Compact / Noncompact Section Members
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% 58 HE LA

I 8 2t 4 B S7a s B0 L]
(AISC 360-16(2016) % AISC 341-16(2016) )

R =13

R =13

ERRTI S & 1 FARE g Ao Ay
1.48 /i =30 2.37 /i =49 i
SM570 ‘& R F, R F, 2.26 == 50
A572 Gr.60) |F, =421 | cm? F =421 | cm® ’
( r-60) g 4 g 4 F,=42 tf | cm®
R =115 R =1.15
L 55490 ~ 1.48 /% =35 (237 /% =s6 | [E_..
4] . _— =
F bt SM490 £ vy vy F}
f SN490 = F, =33 /cm’ F,=331/cm’ )
F,=331f/cm
== (A572Gr.50) |R, =1.1 R =11
[ E [ E
5 1.48 |—— =38 237 |—— =61
SM400 £ RF, RF, 226 1 _ g6
SN400 F,
Fy=2.4tf/cm2 Fy:2.4z‘f/cm2 R
(A36) F, =241 /cm
R =13 R =13
y v
0.085—L— —36 0.17—2— =7 E
SM570 E F, 0.15—=73
A572 Gr. F =421t | cm® F =421t/ cm* g
(A572 Gr.60) |F, if ) if F o424 fem’
R =115 R =1.15 g
D $8490 0.085—L——48  |0.17-E— 05 015 E o
.:.__" ’ki . —
N | o [0 o | F
\ Y SN490 F, =331 /cm F =331 /cm
\«,:_ ! 4 ! 4 F, =331 /cm’
(A572Gr.50) |R, =1.1 R =11
E E
5 0.085—— =56 0.17——=111
SMa00" 5 F, F, 0.15F£=127
N400 %
SN400 Fy:2.4tf/cm2 Fy:2.4tf/cm2 g ,
(A36) F, =241 /cm

2,, - Highly Ductile Members

A, Moderately Ductile Members

4, + Compact / Noncompact Section Members
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A A SRR R RTRPE B AR LB LR

25797 S e SR RS o e e R H T E L] H Y (F L b Tk
MRS 3 REBHEEE FTHE hng > hng B ¥ ST F 3 R4 2T
B #2142 R K @ ¥ BUR RS2 (LRFD)A 3 - A4 @i » LRED Fie
Eird enthe B R BE(Py) PHEHITR* FHFBAREITZ(ASD) > IR FAcid ¥ ASD
JEie g or R chdhe 3 R E(Pa) ©

Poaan o Am ST IR B *R% (AIJ-SRC, 2014) WA T > NHE3 —‘”-%i%mfﬁféifﬁ,?;
313 $Am R T ¥ AT DR S N T 2 UH BT R I ARS A4
grd 2 1.5 BdkiE > H 2 ERHEH g R AR R RR S e )
At e A2 ddand o QA ST 0 B BT EL 2 U HciE 0 ok 5.9
AT

%59 Fhyw i Ev 2 Ui 4 (AIJ-SRC (2014))

Fys d/it d/it sD/st (& sD/st (IF]
b Y bi ‘ o st
(Mpa) @ | G| ™ 7))
SS400 235 23 106 95 71 149
SS490 275 22 98 87 66 127
SM49
0 325 20 90 80 60 108
SM52
0 355 19 87 77 58 99

B 5.1 %5 &5 B (AIJ-SRC (2014))

oA T Ak R GRS KR (2011) ARRERT  TH 3484 F BT 5 2
AL H Y A 341 B2 R S H B R AR T R
2342 Sm A an SRR 2 e TS SH 5 U £ 343 S Al R
G A2 g ETG H R ] 0 A0 2 Ma M A M AT ARRFE T Ea
2 4% MR M RSt 2 e & 342 5 3.4-3 ¢ 475 eh SRC HH 2 T T a %
HRE A B2 UF] 0 A& ST P AEAE R PIRE (AJ-SRC,2014) » F &
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PAbiz- 6§ REr ] 205 o kB AI-SRC 42032 > SRC #Hp
G F 8GO RS 2T S Gt AR R T2 BT 1S B2 o pE
SRC # @ % » AII-SRC #L# $1>% SRC 1@ g %75 2 "9 BB | § #fcte
2 R éiﬂ E %‘ AR R PR iR 4 T chiger o - ARG
P ST o B A R e e R R BB R Mg B Y
FEEETR £ 5 5 m&fﬂ% TR R S R LT Va0

wd P LR J’R#F‘:‘fpm%{ﬁ s 31 Zpﬁﬁ/fj‘“f_'ﬁilhd‘lmd\Xp’T"t’ﬁﬁ@”—‘i
w,wﬁmrs BRut BRAEE AT dna - 5 5 Y N IRE R R EEE
PlAEA TR B F R RE & - TEM L (e 2%) 5 FILEY f*}:bif" I“*T]%‘;Ii_ff_! E’
Bt Ama— Bd 5 0% FHE A 2R RREE RIS HTREE R
B2 B — TEILT (40 2%) 5 % BTo 9T A2 B LT Ry o P ETR TR G
HFETG o IR Z F ip M R 2 AP M T 0 T 2 B AISC 341-16(2016) ¢ T H %
GH# *f‘f?’ﬁ’sp A ﬁf‘“v"”{ ks Hf—*ﬂ %‘J%Tﬁ Fodt 4 4 kS RIS A > Ama (E
4
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£5107¢ ~ 3 RUERHEEE TE " und ~ Ahd & * # FI(AISC 341-16(2016))

AISC 341-16 Provision Description Section
G2. Composite Steel and composite members shall satisfy the
Intermediate Moment  |requirements of Section D1.1 for moderately ductile G2-5.5a
Frames (C-IMF) members.
Steel and composite members shall meet the
requirements of Section D1.1 for highly ductile
members.
Exception: Reinforced concrete-encased beams
shall meet the requirements for Section
G3. Composite Special |D1.1 for moderately ductile members if the
Moment Frames (C- reinforced concrete cover is at least G3-5.5a
SMF) 2 in. (50 mm) and confinement is provided by hoop
reinforcement in regions where
plastic hinges are expected to occur under seismic
deformations. Hoop reinforcement
shall satisfy the requirements of ACI 318 Section
18.6.4.
G4. Composite Partially )
. Steel columns shall meet the requirements of
Restrained Moment . i G4-5.5a
Sections D1.1 for moderately ductile members.
Frames (C-PRMF)
Composite columns and steel or composite braces
H2. Composite Special |shall satisfy the requirements of Section D1.1 for
Concentrically Braced |highly ductile members. Steel or composite beams H2-5.5a
Frames (C-SCBF) shall satisfy the requirements of Section D1.1 for
moderately ductile members.
The member requirements of C-EBF shall satisty H3.5.5
-5.5a
the member requirements of Section F3.5.
Column members shall satisfy width-to-thickness
) limitations in Section D1.1 for highly ductile
H3. Composite
] members.
Eccentrically Braced ) o )
Where the beam outside of the link is a different
Frames (C-EBF) F3-5.5a
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section from the link, the beam
shall satisfy the width-to-thickness limitations in
Section D1.1 for moderately ductile

members.




H4. Composite Ordinary
Shear Walls (C-OSW)

(b) When the concrete-encased structural steel
boundary member qualifies as a composite column
as defined in Specification Chapter I, it shall be
designed as a composite column to satisfy the

requirements of Chapter I of the Specification.

H4-5.5a

HS5. COMPOSITE
SPECIAL SHEAR
WALLS (C-SSW)

Welding on steel coupling beams is permitted for
attachment of stiffeners, as required in Section
F3.5b.4.

H5-5.5a

H6. Composite Plate
Shear Walls—Concrete
Encased (C-PSW/CE)

Steel and composite HBE and VBE shall satisfy the
requirements of Section D1.1 for highly ductile
members.

Horizontal boundary element (HBE)

VBE (vertical boundary element)

H6-5.5a

20510 #rm 57 ~ FREBBEEETE Y Ama> A BT R T

.{

tp

AISC 341-16 » #3%4F & 41 ﬁé i AR 7 Pﬁfﬁ—ﬁ AN AR A A SR Ama 2 A
16 ¥ $0iF £ fuen®k K30 %A L0 R BALERH A

hd * 5 2. AISC 341-

A.md fﬁf ul#'] °

SR EOTRIN CHARBAT Y ¢ B R o d TR P BAF £ LD
R A B s ARM 0 £3 % ¢ 47(Chou, C.C.)%¥ + (2017 ~ 2019)% % »

L& S
#9 4

S 4 2R 52 45345 B (CFBC) » 4o 3 Bt 18 & $h4 1t 40% Pn(CFBC-18-40) ~ %
Bt 30 K fh4 1t 40% Pn(CFBC-30-40)~ 51t 30 -k 5% #ih4 1+ 20% Pn(CFBC-30-
20)= FEFEM > A B ok S8 AT 5 ~dhd S o 3% N S HREE e BT

Bt XieiTE BRI RR

Wk %% kot CFBC-18-40 :#48 & 2% MR =45 & P 4

B 3R Ry o Voo ] i AS & 3% 1 B0 B 4% R A8 & AT T R 2 BIRE ?’P#ﬁf%ﬁh
ek it 4 5 CFBC-30-40 22 48>0 1.5% R 245 & g & R R4k fy > ¥ 4
Rl &5 B > A7 3%RIH &5 2 B > e & fhe KU

30-20 :F 88 B “:&iﬁh% TV EAR S E %S E o B
fh A#\.* 4 o % BT %}g_;ti@”ng

- 1 2%

@ CFBC-
6% =4 & pF > 4 & 4
gt et Rqighd <] He iz

PEAETHT Bt £ MG RARRT LERYHELD L o LA

Pl #EpFrz PHREA
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(©) CFBC-30-20 ( 6% 445 fi )
B 5.2 348 5 30 Ay R 5

#2435 % ¢ 47 (Chou, C. C)¥ < (2017 ~ 2019 ~ 2020)% jrdp I % & ¥ % s
G E B 7S R e n BE IS0 2 0 8 (Chou, C.C)¥ < 017
2019 ~ 20200 fe2 4 2 e 2 2 i FILE AR 4o T

(@) BEomtidhd ~ BB B4 0 Hap EREF A TE
(b) CFT Hiehd Fagfdigphe 45k T dh g B 500 e 4o d B 5 14 o
(©) Bor Bh - B4 g/ WM o Eiihhd A Hlp R PEAYREY

W BB T R K AR ETe P LR LIy ap i

g
-

(d) SEF F B vt fodhia st B 4o 0 F e ¥ SLED R0 BB ARG 4 R e ol
LR kR e
(€) k% o 2R fr TR 4 1 LG b P o B
b p F o od 2R 343 S A4 R E D 2 T R G s WA T
fm; AISC 360-16(2016) ~ AISC 341-16(2016)% (AII-SRC, 2014) 487 11 % 2§/
I AP A 342 54 SRR D 2 %%wm“ﬁ%&wﬂ%’Mm%Au

Smj%%W%K#RCﬁﬁﬁ%%wmwﬁ?%“iﬁ$<ﬂ”iﬁ%%#&11@
T 15 % 2+ 0 @ AISC360-16(2016) ~ AISC 341-16(2016)4r & 4p B 22> F 42+ F ¥
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R E R IT S A 342 ET A 24 3 EIL F SRCHEM W 7 R L ik
2 Fpk o @ & SRC 41 fatdl hy o

‘“ AL SR AEREF § M RRT SR e (2012)2 AR %4 & Ry &
AISC 360-16 % 341-16(2016) % & - 2| %7ir 44§ 1 » B~ % ¥ 47(Chou, C. C.)% 4 (2017 ~
2019 ~ 2020) 2 frix48ie 700 %> F IR AISC ¥ ALl » CFT 3 ® @3 #aldwie b -
AISC ¥ 5 STy (g 2 Al ORI & Roo BE2 L ffinenigk 24 G247
PR AE o A 58 A 59, (Far), Eitgis AISCHR L ALl %= 5 i
WA 57 8 4 5.9 BAE NG Ap B #fs AISC341-16 #2 5 AII-SRC %= » @
30 Ay @ il AI-SRC fi s AISC341-16 %= » 23 ¥ 3 4251 % AII-SRC 45
WEARTISR O FAmE LI a 3 3 a5t 8R 2 i b #75 chi Koo
EEAMEEIRAT R P B AERE 342 HF SRR 2t Y i R
Bl w ik d 343 A F R R Ry RV BB EHY -

FEML ERRFEE LB FA GRS R (RS 10 2) BB ITL R
TR 4o it

1. R4 Ch3.4 & 3.4-2 %2 4 3.4-3 ¥ SS490 ~ SM490 ~ SN490 & i s3F %7 -
2. HR#Ch34 4 3422 43437 #H % SS400 & (A36)3:% R i» R Z_°
3. R Ch34 £ 3.4-2 % % 3.4-3 7 4 » SM570 5 (AS572Gr60):% 3% > 2 e
4. A4 Ch34 &¥¥re 2 KA 5 g8 AISC 45— {2 -4 342 4
343 4 %%—LL )\pd )\,p._. IE 113 PI;, )\lhd )\,md )\, = 'EIJ; ’ i’v"ﬁ;’gﬁ,t‘ 4y )\*E}Fﬁg;ﬁ,
e DANIRGFRSE? FIUGS —B L > TEHBEB IR R R o
5. % 3430 iFLw SRC Ao p Fetg & F (2011 T > ¥ hna > Ama B % F
AISC341-16(2016) ; # 3.4.2 &y i MadF L w SRC Age p Fe3tg & § (2011) R
T H And ~ Ama PR R A 343 FBAE L AR B OR GD HLG RIp o B0t bR
(e N
5% ¢ $7(Chou, C.C.) % * #7 3 (2017~2019~2020) > 4% ¢ P /# iR 52+ (concrete-filled
tube CFT){r 7 i¢ $& * AISC341-16(2016) % &7 11 e Bt ha & K> B F s (7% 7
(40%Py) > W 55 & &2 & 0.04 38R ek BRI A5 & 4F 900%:nd ~ 53 B o L 4 4w
SRR @R R E RPN FIR 2 F QOIS 2 D hpa B dp = o gt
¥ hp B0 K- Apg 4 And B Ang BB 0 d 3 A &2 D A W] iR dR AISC341-16(2016)¢2

AISC360-16(2016) » & 23N F] 52 4237 » te Amd &2 Ap B E B 3 % o #-hpg MR 5 Bt e g
PR PP FA RAG ARG LT S R g PR 2
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G GRS R R R BERF LB PR

G G S TR et Y BB P haa B UERERS B R R 4 o M
434387758 R SRCAFE W HT 04 511 7 Frgpr ERkig e pl § { &
% 21 R SRC 4% 3.4-3 3 & SM570 % > d SMA400 %27 SM570 iz i AISC 360-
16 Ap +t &) > $18 SM570 & A, (& o
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%511 % 3.

4-3 314 7c 2 o SRC Ao vt #4

SRC 4.4t % 343 4

oAl R R 2 A T SR S A

2% 13 it SRC 4.+ 2011
[ERE IS T LS &+ fA g
SM570 ‘&
30 49 55 38
: (A572 Gr.60)
T 1 SS490 -~ SM490 2
*[ b/t SN490 35 56 61 43 61
(A572 Gr.50)
SM400 £ SN400 &
38 61 72 50 72
(A36)
SM570 %
36 72 86 62
5 (A572 Gr.60)
j SS490 ~ SM490 7
77N D/t SN490 48 | 96 | 109 70 109
kj“ ‘ (A572 Gr.50)
SM400 £ SN400 &
56 | 111 150 82 150
(A36)

% 3.42M 15 f4F L3 SRC Hge 53ty 2 % (2011) > $3% hna > Ana B % BB 2 3.4.3
EAE A R G Ry R BEEE Y o d £ 511 12 SM570 & 5 B 0 Ana /Ay
=30/55=0.5454 > Amd /Ana=49/30=1.6333 > Jo SRC .4+ % 3.4-2 i & SM570 % > SM570
d 490 % Fys4h ¥ 58 B vt 6] K17 SMS70 2 Ay & 5 160 F 1 iR BB 4 3.43 5825 % ¢ b
B Mne=16%0.5454=9 > @ hna=9x1.6333=14 > #-% 3.4-2 3 37{5 2 o SRC RjF B 7 %

B4 5120 7 @S ERB R E  { Hend 2o
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% 5.12 % 34-22&k B2t o SRC ARfevt ¥4

SRC #dt 4 3.4-2 4 4 5572 5 2 42 4w ¥7a 2044 B 5 v P
= JTRES SRC 4L 2011
[ERE IS E & M A
7\,hd )\;md 7\1;) 7\,pd 7\1;)
SM570
9 14 16 10
(A572 Gr.60)
) SS490 ~ SM490 2
—J? b/t SN490 11 18 20 12 20
ts
i (A572 Gr.50)
S SM400 £ SN400
p e 12 | 19 23 14 23
M Te (A36)
Tl SM570 &
. 35 57 64 60
N (A572 Gr.60)
s, SS490 ~ SM490 £
L Iuc D/t SN490 46 | 74 81 68 81
(A572 Gr.50)
SM400 ¥ SN400
50 | 80 96 79 96
(A36)

P BN PSRCHEZ H B B 5 hna > Ama > ApAP B LB APM FTHL 7 2B - ez
HEFTR AT AR 0 TR AR S H I A Amd~AptP M R B2 kP o

Flpt o AP TR AAF SRC R RFEDF =T F 34 & T f oo 2 B4

R o ke P A 3424 n SRR 2 o T ¥Te S H A U2 £ 3438

ARG E R 2 A TR R R B U R R A MR ST A 2 A
3422 % 343 2 AR B3 F3 Md ¥ hma> % 342 iR A 343 EA) % bl Y ik
B ’Mﬁ%#&a\#mg 2 4 343 R4 * AISC341-16(2016) 238 » Higzrzimp 3 42
5 SIS

7@;*&%2\ 3422 £ 343 MRS FUBL —B L 0 TE BB D GE R fEE o B
Rfpehn 4 5% 9538 T 22 3] T2 A2 7 5 063 &M 12 H3Hwp]
Iz AP Buganm > Higrdmph FALE S RARKRITE BEERP o

’
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I 412 58
o A T A SRR KR (2011) APMAR T ST HE 435 Fr2 f@ 2 R
3 {r]k%”{nwa,wﬁi P oz ;P&:BJL:E/;/F‘ = DI0 2} ‘%Tzfmvwf"*ﬁﬁﬂ HopF 3 75 mm -~ 41
2 4@ sh R DIOP » HAEEZ F <30 150mm 5 5 @ % s B Sz Ja s o O 2
B §E > 27 #4288 200 mm o
SRR L T EE RA L A @%Mwﬁ*iﬁ#mﬁﬁﬂﬁ4%€$ £
B RC B EG 2t R EZEROFEL Lyt @ Ko 8
(Transverse Reinforcement) ¥ 11 8_F ¥ 12 % 3L K 43 &7 ']ii_ Boe- Tho g SSRGS 2
Bodss HABE* SRET4 BR -FLLSIRBREAZ FldPwRgd » A2 Y
W R RAERAP > ﬁ”ﬁ%ﬁyﬂmﬁ FAFER o
{ﬁéﬁﬁ%%ﬁﬂﬁiﬁw&?ﬁ#(mn) gl e 10&a » 4phf SRC 4L
ﬁﬁ@ﬁfmﬂ%%é(MHmCﬂmj%%¥#4 R% o F M SRC ¥ 2 §d 5 4
4 0 T %4 (A11,1994) TSRC fie 5 4p £5(%) ~ I 23 ) 2 R0 ¥ #F ) Fednad #740(1996)
r%%%whﬂ*ﬁﬁ*ﬁ 2wt RN ER] o e G 921 BB A B2 w AT
o R NI EEAFRI RS E G A ERA A B H Ok A BT
RS E oy X 00 B o RS WRBIL Y A TS RARPE o
oA T B SSRGS KRS (2011) ¢ 0 H P 1 C433 5 SRC frz i e
B AW B C434 5 SRCHLz A et 82 FFREE £~ [ C43.6 5 SRCHLfa 8 7 &
Bl = Bl &g aa—ﬂz#\%c R R Sz B irkEge BATz2 A 555},%%‘%"3
Qﬁh%ﬁ’%m_‘?é902 Hood 3 433 SR A8 FEES T 300mm
ﬁﬁﬁDBﬂ@#yﬁ’ﬁ%@OH4£¢ﬁyﬂ’m?%ﬁ%%?@’#%*WW
MARMAE L R RE R G R A LR T d RPN F RS R SR
iﬂﬁ4%ﬂ$ﬁaﬁﬁ’aﬂmﬁﬂﬁﬁﬁL:QM@?%% | § O b U E P S
BaAlmd R A o e BEFREZFESRZPN - RS TR &R
SENF Gy @R B - B W RS VRS R G VR o B ) D 55(2020) % g S
e P EE Rl F AP DN ESZR RGBT LR - R
TRERET e RELARAR 4R VRS HIEY R R Z L OF R L G ok
B BB P 3T B MRS T B E o N RS
PRRPMRG AT HRTHEERED S &0 88 LFB R i REFT AP
BT RLARM A SR LT AL RS B R R RS BTN R o
FENMLP L BARPETF L A RN RS 1 2) ERBITL R
R4 AT
. R F C433~ Bl C43.4 Bl C43.6 30k fe prpie & % s > i skfem B & 52
EREY SAEE B TR T EE TR NI
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G AH SRGRD R IR PR B AR LB B AR

2. 4 R 433 HAR A S EE % 300mm Jf e fie D13 g et 55 0
B1CA34 L5 fhessh o RFH4HEHET - d WREFTAHPG 2 BBy
33
Flp 0 kAP f R B F SRC R PR HT e LW C433 - W C434 - W
C43.6 ¢ > drw B &2 3 A& At R oY L 00 R o AR RSN
B SRC g3 e e £ % 433 & T2 2 8, F C433 - H C43.4 % 43.6 &
"2 Ja 8, BIC43.60 A u &G ML R EERB > HRiEep ALY
# i wpl o
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m
B

ﬂ\f_ ,/éf‘f—a\ r/?%%ﬁﬁi&%}w/}{ﬂlfﬁw )‘LJ'FL_%; (2011) ’ Ililbi Iingl
A DER B IR 0 o B 2P~ - J%;’E%'L"fﬁiéﬁmﬁ!' v X hR
M AR A RRT  BEEP R 63 0 T RN A 2R ehiE

Dl 2 1

i/

44

- & P

L1 7% #F

KPR A ARG 2 AR o AP A

HoAE IR e N RN L2 AP MR TR

s

NG 2 AE* g6 A 4m 4 55 R 582 (Steel Reinforced Concrete  ff #£ SRC)
RAfrEG - BERS o 3 MART S H v AR 2R FYESETECIOM
B

AR (S) #h BRI i RO R AP LR LES AISC
(American Institute of Steel Construction) ¥ ACI (American Concrete Institute) & #
fET 0 FPEP SRC K RFETH e g s AISC &2 ACI Rfpih™ w7 o P
e AFHS-RC 2 SRC Z kR I é T LG - Flk-- BY
Wi g K eh SRC i@ > 7 00y sy i F &2 RC chif gk T4y 3 Apsfad 4% gL
FRE 2E AP o AR LR AL SRC i@ 0 M- Haifpd 2 RC
B2 K RN AT R 2 AP MR AR

(1) st B T aBHEE GRS B PE[l] .
Q) SRR R RS BERFRE ) 4R -
b MBIPN K @ v A4 iy iR 58 (Steel Concrete » fj fE SC)iEi2

i»‘:)r:—u_ > b ﬁév}ﬁ_}é R s 4 E {%{' a & 1‘4:}% B = x] v NN IR—FEJY % ifgj:gfifi Sk

&’d*&ﬁbéﬁf?ﬁi;{f’ﬂ% L2 E&%K}\ﬁa%’i#;\;;;{’i;@ By

R R DB A A EE Y R 2
+

EREING B SREIZ BRI T RO MNP TR PER

SRR R RA RS AL B R 2 T
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WE MR R PRI R ARV LB L PR

Y% - AR

3.4 4% ¥rd 2. BB

2. e H SRR Y o XA SREI R B2 AHME B EY 43

4445246 2 MR TE B ETR 2 A3 T A0 341 &
34240702 o g Al R LA PR L g We B T E S
B @A R 34392 o b it d 341 ¢ 2 Apq B2 Ap A Bl A T A AR
PRt 24 $Te R A 2 P F iR L 340 2 434-3¢ 2

Ap ~Amg ~Apg R BT R EG P P AR PEE i e KR TS
o b, B B A4 2R R4 o B s 2 B il 8 i

tf/cm? °
Fo 3.4-1 4n ¥ 4 2R GRS W2 4 ¥ B0 S H 75 U
PG i TR & H A8 4 Apa Ap
SS490 ~ SM490 £
SN490 21/ JF, 20
(A572 Gr.50)
bitf
SS400 + SM400 £
b SN400 21/,JF, 23
—, (A36)
: he SS490 + SM490 £
S SN490 138/ .[F, 91
(A572 Gr.50)
he/tw
SS400 + SM400 £
SN400 138/ ,(F, 107
(A36)

72




Fe 3.4-2 A AR ST R E I A2 4% F Yo S R 5 v L

;_fzr - gk __ﬂ'*’ %@ ’2"?
4 éAéJ—Z—GrJJO)
ol Bt
cky
"y SS400-SM400—22
& SN400— s 2HfF 23
jtt Th A36)
i T SS490-+ SM490—2
>t
Y e 123 R X
|+ (AS72 Gr.50)
ts - IHEZ%W ’
L SS400-SM400—22
-+t Ih‘ -
A36)
HER R HTA | ML Ana Ama A
SM570
045/E /RF,_ | 0.74JE. /R F, 16
(A572 Gr.60) Y o
SS490 ~ SM490
b bif | & SN490 s | 045E /R F, | 0.74[E /RF, 20
& (A572 Gr.50)
¥
L SM400 2
i SN400 % | 045 JE /RF, | 0.74JE, /R F, 23
b
v H (A36)
4
I] t ﬂ he
i‘“‘ I SMS70 1.7.JE. /R F 2.75JE IR F 64
(A572Gr.60) | ¥ 1" - s TG
h,
"'ﬂl‘ I SS490 ~ SM490
. ,‘UI& b 2 SN490 s | LOSE IR, | 314JE /R, 81
(A572 Gr.50)
SM400 2
SN400 % | 1.95./E /R F, |3.14,/E /R F, 96

(A36)




A A SR R RPALE R AR LB AR

£03.4-3 3 AR RS B2 A T R S A P
SEE S S ST Apa Ap
SS490 + SM490— g
3Es
" 1 SN490— 5. o 61
4
+ o (AS72 Gr.50)
t SS400~ SM400-— g
A36)
8Es
D SN49O— . J% 169
(AS72 Gr.50)
et o SS400~ SM400-—g
A36)
SER S IR T & 11 fA g Aha Ana Ap
SM570
148 /E /R F_ |237JE./RF, 55
(A572 Gr.60) L .
b—— SS490 + SM490
: b | % SN490 s | 148,/E /R F, | 237JE /RF, 61
(A572 Gr.50)
SM400 £
SN400 # | 1.48,/E /R F, | 237.JE /RF, 7
(A36)
SM570
0.085(E, / R F)| O.17(E /R, F)) 86
(A572 Gr.60)
2 SS490 ~ SM490
D | % SN490 s |0.085(E, /R,F,)| 0.17(E,/ R,F,) 109
. (A572 Gr.50)
SM400
SN400 = |0.085(E,/ RYFyS) 0.17(E, / RYFyS) 150
(A36)
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fAz

SRC it # o d 04w £ P4k 51IR RS e § o Futdn F RSER SRR R 4 MR
%ﬁ%ﬁﬁﬂo%%ﬁ%%%ﬁﬂﬁj%ﬁ%&&%aﬂﬁﬁﬁmﬁ’bwﬁ@$$%
Fr 434445246 82 R o AT 54T UTe ISP A G 4 2 BB LR
ARG FIRR Gy ek SR o

%4 B & AIJ-SRC[IOH&%J‘! % % B AISC341-16(2016)* 4 » % B % Eﬂﬂ#&%#p T
PSR RS Bl ¥Te S AL o (TR P AT R LA 3 (20172201942020)
4 ¢ iR 54 (concrete-filled tube CFT)41 i 4 * AISC341-16(2016)% & (4§ ©* 2%,
5“%m$ﬁ’i$%4W“Tﬂm@ﬂﬂ%ﬁﬁ&@%éﬁ@u@%ﬁ§ﬁw&ﬁi%%
90%;d % 55 i > FIN A BERAPEL A G (T S R E > W T N F A P HR
%1&0%%%m-H%E“@%?@&%mﬁami’ufﬁﬁ 27 Ko i g
Ajae 4 B L b %%ﬁ%@ﬁ4ﬁ5%a%fbﬁ”\ﬁ%g¢%
QOIDH# TR A 5 Ay BNy = 0 PR B G A 0 5 Bdyy Uy B Apg B8 B P A8
Ap% 5 % ¥ AISC341-16(2016)%2 AISC360-16(2016) > & 2> 5% F] & FiT » éfc)tm,,_,*i’)tpf_‘si%;
B2 & o

- 3G H5A G b0 D4
Hoaihj&-HAEL 52w 4
2 KR ELE -

SRR ¢ Ra pIRNT RE ARG 2 4 F RS
G ST ShE E B 2 b U R R Y A S

75



A A SRR R RTRPE B AR LB LR

35 LR
- A SRRIEHZPREN EEL D BT R 2 0 HN R Y 2 i
i F 4 RREI BHAHD RITRZ T -

s 4w F 2w S5 2 B 8 Bs OB~ 5 2,100 (tf/em?) o

2~y BRI ZEMEHEE T RN TRIZE

1y

AL B AL R b ES5225m 1440 3 2560 kgf/m® 2 FF * R T FUR
58 B 7210 3 420kgf/cm? FEP P BB Ee ¥ kT N
—Ee=w""x4270- [ 1 —ketlen’) (3.5 b
Ec=w!'"x0.11,/7 (kgf/em?) (3.5-1)

B tw=REH WL E ) (kgfim?)
fo= R R TP k% A (kgf/em?)

¥ £ 2 BB Ec v B 5 456000 12000./7 (kgflom?)

fRR:

gt an F fEig 0 d 3t SRC 2 RS - F B2E MR 2 R R B0
ZRAFEMZ R = A SRCHEERER PR gho vy BiRAT 5 6] LH 4
BRI T U AR B TR fFORRT 0 R B ML PRERRR -

RS BAHEN D RITROBE o £32an=E ¢ §1] SRC HH 2 B A £~
B 68 Moo R AL o BeiT 4R 0 ACT 31805 SRt 2 334 (5017 > # RC HH
PP RFERNFENTER 20 d W SRCHEH Y F T A A F A8 RO
Hrr2-RoBAEFAFE-H2FL 3525 AT RFOEFTHE 20 7h o 3R
B GHLRSAUR A R A 3 420 kgflem? PE 0 HSER EBORINRAT BT B 0 2
£z x> Rkt 2 S Be i 2R 52 Bk R #5(2021)

76



433 42 3§

1. %qj@gﬁ'\i-tﬁk’g‘ﬁkﬁ,ﬂéii %li/')}‘@;’%&%ﬁ—aE—iﬁﬁ__;‘g‘é’ﬁaﬁ_*glgzo__ﬁ;;%l
AP R BAFAREZRANERM AN TRE AT FL TR
SLA R A AR A RN E e E

FRERT I ETIRU R ARt A

2. A4 SRR LY 2 4 BREEA @42 300mm o ¥

A5 A 2 EREER (K
homs A SHEFE T2 1S Bt M R (43)R 2 Bkt
%% 300 mm PF o PR Scfie DI3 4 b 2 fhe AL S5 0 AE RS BT
A EEAR R T

HoeF A NREE

IR g 0 P AR

3.4 4 SRR ALY ROFOA TN F &S SR Puc b Puc> 0.3Ac

& >
700 kgf/em? p¥ » a4 53R 52 4?2 4 8 A EEA {9 4 3 200 mm
i
- gm0 AEAETH 2 SRC L TR hE B AR E 2494 8 5 RA 0 4

B4y F B X B SRC B p 2 4 F Fedfm &2 8 i B s -

B C43.3 SRCHLz 1 85 % 7 £ B
77




&

G SRR R RPRPRE R AR LB AR

Wit Afek SRCHL2 4 8 pF - & it L4r? 4pARL #52 B EE - 3 SRC ¥ ApARL &
mﬁ?&&« 3T 300 mm P oo 4 85 EHR G ] vk -6 PRS0 P A S ]
BEZ P At R R R B2 B o N R SH o A AL B ERE > kP
FE R A Flan PR E R 4 T S e 2 5 HRE Pud AR B A T B
P S AN HRFARIFURBAD Z 0 (T e RIBE - {1 a5 F R
FUf] 5 200 mm 7 G s B AR R T 2 M GR RS SR RE > 2011) 0 d 3
SRC & s h kg - TARA Y G| > ZE k2 P Y BF 2 Puck [ B #fdc]
C4.3.4 777 > & SRC Lz £ e sefe ¥ DI3 0t 2 4804 55[13] 0 — fm 5 > 4 B4 55 & 00
PR ¥ X P SRC H p 2 4 124 &2 i R s o w3 3 SRC i
B2 TRk

E “I’J \

A A T~
L N

\

- N S <300 mm == &

il

s<=300mm

B C4.3.4 SRC 412 4 8% 55 &2 [F R & o [13]

78



itk kA E 4100 mms b
(B ZAURERHZ N FRER)
6AR TS mme b

(a) 135°W 489 M 6 38 3% (b) AiBSTIE R A (FIETEEMa)
6dA& 75mmet b KA E 0100 mmeA £ ¢
A (R RUEEE B2 R ARREA)

@)1354 % #08 & 4 #
(b) F 467 48 58 5 (4% T 474 )

Bl C4.3.6 SRC fr.4a 54 fe ¥ = & B [13]

A% L4 2 Y

6.3 - & &

1. 4, ¥4 Rt v 24P 22 kR4 27+ 35204200

kgf/fem? 4% 552 R E R4 2w 43 5,600 kgf/lem? » RS R TSRS

B fc># w03t 210 280 kgf/em?

79




G0 SR R R PP R AR B R

85 ®ix#E L wmp|

Gl A SRR R R L R A B SRR 2 L B

8.5.1 FH#Es A Sifel

1. %%%5“5/?5/}—{"’ W"]i:r .q-BF' 7_ 3 sa}f%ll .1,:.1;3@;}:1{.9??}:\?;7]’

Im}

FRELGSFRBEHEEF RN F A E R
P R AT R

(1) 4 S FERB2FE M - ST L 1R LN Fe0sE 62
TR BHRRE AR T

Q UaSFRESCHEEF I ARLL P 0RaREET &

dw

- kT o PIJE Akt A S - KT G e dR i R 2K

:L'ﬁgy,@;(@‘gg%};)u By 52 kT4 o

50 FE R R e % Y 4 (Bending Stress) it 49 § »x @ iE > SRC R 1425 i
23 S E R EEREES RA

F OB A S R E(Couplen) Bt HF R a2 25 pad A o

PR EAZRE PN AT A AR IR AR T T2 A BREFLI AP A
AR LS REE B A FE XTI NE T G nfd (F o 4 B F g
FERAE - BLa EEFAY AL 0 AR L S N H B B s et
o AN T2 LB ARPERLGEREY AR T2 Rz G R WAL L ERL
FoFAAF L RFHRFPFRESIAF I OVRPEIATRFELY FHESTRES
FEEE S PR BT 1 2 T P RO LN A S - R T G et gt il R oS
EW R E T F A FHRNENERE 2T LA o

80



8.6 MR EI YR AL

LB P~ g s0iRsed f AP AR T T EARG

2. I am SRR {12 B d 0 B AREEHE B e 4d 8 R ARG

oV =9V +¢, .V (8.6-1)

Vs ns vrc nrc

BV BV B e SRR A B AR 2

rc: nrc

Fe R VRN VI RE R &1

(1) 4 % 204

%%#‘E‘BF‘ ‘EF'V\VQ;‘L 5"” N 5E§ > ¢vs ns —— ¢s=09 ! Jf%;‘f‘ﬁ‘—iﬁ 4 %éji

V BRI TREE:

V.=0.60F t h (8.6-2)

ywiw

B =T 73R e 2 f1iF(em)

(2) 4 55852 2/

# _é_ /"*‘/f{‘l *{‘FP ‘?" gll 4 5ﬁ}§ = ¢vrcI/nrc_¢vrc :()75 ’ ‘f" *%L%ﬁ_

gu:& 5$}§V fﬁ_,;;le J—FL.—h)‘L

v, =321 4,x0.75 (8.6-3)

HY D ASERFFIRGAF TN ZRT > P R LR

3° C8.6-3~C8.6-9 it {7 AR LI & % o

81




BF SRR R RS RPIR BERF LB IR

A

B0 rdm SRR 12 B g £ 85 28 4eB) C8.6.1(a)(b) ¥ 0 B EE 2 T 4

—— s N § — 2
pamdanps | ——Z|" BABR 3t P Fh-s

IR R
| BE—

%

T o d A SRR e PR R BRI E et BT 4 %R

;7% (Deierlein % > 1989 ; ASCE > 1994 ; Parra-Montesinos = Wight > 2001 ) -

Y RNEBFE - M5 F ER¥cIR St 3F 4 & Yo 455 (Sheikh % - 1989; Kanno v
Deierlein> 1997; Nishivama % > 1990; Parra-Montesinos = Wight>2001)- B] C8.6.1(a)
PR e SSRGS g gy B Y R T T AR R b
Feo BERfrp A c KT FIHSPRFPEFTI» P LR E T < Rieh
122 (Sheikh % > 1989 ; Kanno 4r Deierlein > 1997 ; Nishiyama ¥ > 1990; Parra-

Montesinos = Wight > 2000 ; Chou §= Uang » 2002 ; Liang 4~ Parra- Montesinos °

2004) o iHut AT RS A4F Ay SRR B AR 2 4F L BT FREE T Y
Sy N SRR RE G - R Rk k AT ¥ (2002)ik (T4 5 R GRS 1
SRR EF BPERA BRFRE LR UGS RERTH LER
A AT 5 o AR R 6% o R F A > 5 b B S
,Hfi 2B AR R > B R L g,ﬁ]%garjﬁpx s A R RN TS
R E B A REEE R L EFTERZ T A TN ER BRI wE 2
RC 4%8f o ¥ *F AISC-341-16 30 5 $28f %' 4 5 & <« W o P E BT L 250 H
B4R FRPEaEn? Ko P AF LR hiF 2 F RT3t 0 2R SRR
2o B AT 25% 0 #sV(8.6-3)7 13k 0.75 F pk o 3T £ P ORE S FN if & T
GEBBFR AT S R B RT FF FIRE R X (2020)2 5 A

% -—
RERTS f RIH ; %

RS ¥ - iR 6

—
&—L\:I_Fh

&
S

i

Q

Q
=

T Y — N s ya ' by ,.
% N stmpms 4 % Nw stimed 4 I.L—I
(a) * & (b) BRI (c) ¥ F® <

B C8.6.1 4m 8572 sk 2 fr &7 4 48 £ S % SR 1 d2ef 1 & B

=

SRR R R %ty ¥ 44 Kathuria £ X (2015) &5 RE

(2021)2 1 5 4R & 4T s

82

() B H2 e8RS o BTSRRI S HE e BT




] IE’EPF*%Q&E'&bﬁ’F ERT R b 2 B2

@ PRE®FTAD BEHEFFTARD,

b) 2 EHERD RMiEITREFE

boz%h—b,,.Sb—b,. (C8.6-1)
# e
bo zinmr-s oy em
b, = HEEFTA ~cm

G SRR B AT S SRR G 2 PR 4 2T 24 C8.6.1(c)0 2§

?v%}ibv%%:‘%ié% Kathuria £ 24 (2015) 2 #7534 - H 2 8 1 BT R G %

Bim R AR SR TR P A B RR 2 RS ) R 1

WE 4 2 ek o RiE e N 5 b =y+23ax-b,<b-b, - H? X Y 2 a ;&

%;T?M‘a“ﬁéﬁa FEOB A ERAAI ST RAR T MY E Sl RN DAY
CA SRR B AR LS AR R PR TEERRG
TR AT 5 4o C8.62(0)% 7 0 &t & B R AT E 2 R T R kA5

;%1 %4 Kathuria % % (2015) 223k : x=07h~ y=0 ~ . =1.0 > & » jp 5

A AEE AN C8.6-10 28 XT3 7 ¥ B C8.6.2(b)

< h
N
i T x=0.7h
\ \
‘ ; y=0 © [e) [¢)
T &§§§ |
L= N NN
TEREIRN sl
| | s e ! NS
L "k N[
N Qo o o
(a) 4t 5 = & ] (b) 2 g HERTE

B C8.6.2 KR & J5 4t 5 7 £, Bl
Q) BFELT 4 5A
83




G A SSRGS R R AR LB TR

84

(2)

A 55 R GE L 11 BT AR M AR £ 3V g4 kAL 4

&
I
a
(w,
I
ke
\_.
'

B QY Ik 7

971 &% 2ARTRTL T

£
(b) SRS P EHERAFENEH AN B Rg2 AP T 4 RRIV, RS

Rg B

oV, =, +oV,, (C8.62)

Ry AT TS,

i\

A B R g HINA 2 WP

szl
.
(=48
Ft*
\d‘.

IE‘}’%IZ:I'{T J_FLA-.,\J_"': .

1. N2 gr\:f&/’a\ TR g?\:i?}:;’l'g” 4 5E}§¢V}@ﬂi§-q‘r e s

SRR FRRI RGP T R P AP AN TRT L VU

¢b (va - Vbh)
4 (C8.6-3)

J

¢ ¢s spn + ¢c icn _

ﬁ%%ﬁﬁ%%|iﬁ§ﬁ%ﬁﬁéﬁﬁ’ﬁﬂm:¢méwi§%ﬁ

L 2 RPH A R 0 5 TR SRR | 2 6 R AT ok
i 4,=075;¢(M,~V,h)/d, 5} 2§ %2 w3 44 5k L g, =0.65-

HER&ETREIE
[ BERMGEUF CBRGFRPAGERAF2EFT I RRY BT R
3ty
V. =06a_F th
o v (C8.6-4)
¥
A, = FHFEFRMHFEFEHT 4 B RAFFF > FgA)5 5
HIRJREEPE > B~ 0.8 5 4HEFAGN G P FRREFAF > B~ 0.9
I PREFAFEI CPREFRRIZEHT BBV, BT RT3




85

I11.

Km=53%vﬁhh305ﬂ%dj (C8.6-5)

He
o = n R g? R AT A B REAFEF)F > FEpAs NGk
FRIEEFPF > B~ 0.6 5 FHEFAS50 5 P IREREFPF > B~ 1.0

PR EHFRAIEAT I A T2 P AA N ELN R E RS
JRAs chElo AKREHE 0 HBR G ROUKR 4 2.5f BRI G (v
KRG b TR 020b,d, 2 %4 G A RE LGP R E RN
A AT A AR UE o
RE2 R VUIP L ER2EFT S BRAE T CR6-3 2 L
2PN CBOBRTZPUEHFRP VA BAE VUG @ LB 2 i F
TANAEPIEFRT S AP S ApAmE T2 iR K
BRIFEFRALAFES A P RETLIHRBRESABRBEZEFRLT
cFHARRL KRR R T H GRS HGREF L 2 4
G 85 GE FORRAT 3R 4B C8.6.3(a)* T B AR St R R P LR
R BRS¢ W EE R T A4 dn B R R TR
o PR EAAMART

B

P;\\:“

He
V. = BERZLAREHEEIRG 2 TP 4 kof  HigipLT
HR
V. +V,
%=L£;£2 (C8.6-6)
M, = EGg%XBREEBRRE kefcm> H BRI TRTIE
M, =C, h(1—€§j+h (C,.+T,.) (C8.6-7)
Vo= #E%p24%2 386 T4 o kef
Vo= BERLREHEE2 IR 5§ 4 > kef
L= BABREERSBFREY BRFER VB> HH 22 4 F
TR BHERRE




G SRR R R R AR LB LR

Cou T, = EB*BRHELF Y2 L3 by b0 0o RS RS

B C,, ot SRR ES B 57 B4 42 9

B AR Y2 R RS 2 Ao kef T, 5 EF 4k SR

b4 > HLi i w2 Yo O mS 2 REER

Bot 2 Ffk o kefs & K2 fof @ & T & g

C
Com + Ty <= (C8.6-8)

h, = C,2T. 2§ cm

C,= ABRFRFZIFHLE KBRBA > kgf o HEFEILT RT3

C, =2.0/b, (Bh2)

25 CB.6-8 Syt S KRR T2 U G L e B EF o F o it
2 TR KE B 2 AR A

N CBO9EHUBRF R I EHLT WBRBAC, 2358 > BAFETEREY

BLo8 S (@QF S RITREAZ o O FE AT HT 5 BR L BITK

Bt 201 0 E B RRA R SRR E RS b, (BR/2)2 %4 6 FEhi

e KBRFERAIFHLE KBRR LT HSE KRFREL 2 4 TR
+ B C8.6.3(b) °

2. MR EHIA DEHHAAEI B ERRS T N X014 £ 2 fhir 4 (E

PR 2 T R RV, TR T RIS 0 FRL% A

k
pas
Jubg
o}

V., =39a./fb,h (C8.6-10)

86



Y (b) 3 4 5 2 AR F 2 4 5454
B C8.6.3 -7 4 7 &, B

R B R A S B A RE R IR e § BT R

2R m B AAR RFRPGELEERR S RS FE AR A

EE P &7 74 2 (Kathuria ¥ 4 > 2015) ¢

(a) R* Hodh SRR B A TIREF A - 2B+ T 04d, ) F 3 e

Bogess t gtr2 B S0cmpPE @43 F 5 DIOS A

2 f b B A 50em 2 TSemPE 0 #5435 5 DI3; FHREES

AN IS emPF o St 4302 S DI6e PARE 2 T 044 p S

BTG A s KT R

42% (C8.6-11)
BRERMBEEFLRL FR LT RE
203 % (C8.6-12)
AR
F, = BFRPHEPEF2 L2 R4 keflem?

ARG R AL, FAEL TR

87



G GRS R R R BERF LB PR

¢ >max \/glficn 02 V;cnbf bf
L2 % F, ,0. ypdw,zz (C8.6-13)
He
F_o= WRefz Rz Up4 o keflem?
F = KRR FZRTEARRS O keflem?
d, = HPE6 P2 2iF > TEESE P TEE2 EFE cm

e tp R e R R P B U RART A M RIS TR

FRMEEFEI AT FEAG u il PR RRERE T 2L E RE N

(2021) 227 4R 4 -

88



o~

Sl
2
W
w\
b
‘_

9.2 ##

3. R

s 2R FURBAE fo A E 3200 280 kgflem? o & T A4k F 4k 51 R e 2 HH
%’m%ﬁ“ RETFR R A S 420kgf/cm 2R P ﬁfa“'}ﬁmgﬂ;}ij HHE G
* R PR B LA 560 kgflom? 2 RS PE o R ARE T BHBEP AT FHET
4 m .

5., 4F %ro B

iR R TG 2R R A S 3484 341 ¢ 2 R -

9.6.3 2 K wRl

5. 4wt #Fe FE
S g SR Y UG M SV R E S 3484 34283437 A

E\\‘A.md—ii:ﬁ-ic

89




G F 4 SRR RV RPE RERF 2B LR
l;l. 220
& B

R A A 58 F]+ > FPHE RS EREE RS 20 E

(3%t ffid 22 34 a0 22 1S 1 LA 4B )

o

wa_ B PHEEEG 2 P R A2 Y

Apa PP EETH 2 F M R 2 1T

t, iR R R

| S~
e
bl

[
N.

=
«l

TRy
;r_gu‘\
e
W

|
P
(7
[

N.

«l
i
peil
=
i

h T F B S 9 2 HIR
X PR e RHRAEZE S

|E.

B
<k
Ry
|
(w,
55
TN
R
)
e
-4
W

SN

bS]
3

N
Q
S
=
P
Juid
3l
3
N I
0}
4
(w
B
il
\_.
ya
.
=4
W




PREERFALFHT S BR2A

T
aF

%0 ]

3

RS 2 R PUR R

A E R 4

BEHRMEE T2 R E R

e “ 7}7’i *};/3’:/#‘
d, LB e SRS 2 e 2 BR

F ARG 2 R TR U 4
F, ARG AF 2 R E R

91



A A SRR R RTRPE B AR LB LR

pFCIREiEE (2021) 0 TIRED G

13'\\-

BEFRFTE | o

YA S s (2017), "TR AR AT R S T2 AR RS " Y
AFgHE1IEFE o RHEaqe 5324 % 14 > pp.25-48 0 (2017.03)

B YA B S R T (2020), " T AAR TR B R E O B4 B iTETR B BT chmt
RV g R " P EA AR EEE B4R $ 3585 48 5 pp.
57-75 > (2020.12)

B E ~ Hhs 2 > @044 ~ B8 (2002) 0 Tam SRR BB REEL | 0 Y B
AkflafeFa] > % 29% - 3% 5418 F o

B4R ~ % ¢ 4F 2 BT TRIFIF (2020) 0 TRP hRde2 dm b dm SRR i R de
Lk MR B~y ¢ v > NCREE-20-017 »

R s %ﬁﬁ‘4*%‘ﬁﬁ£@mn’r%ﬂ%%ﬁ%ﬂﬁiﬁﬁﬁﬁﬁﬁﬁé%
F2 FRF EIAFTY ¢ < NCREE-21-003 -

w2

\4Lm

American Institute of Steel Construction (AISC 341-16). (2016). “Seismic provisions for

structural steel buildings,” AISC 341-16, Chicago, USA.

ASCE Task Committee on Design Criteria for Composite Structures in Steel and Concrete.

(1994). “Guidelines for design of joints between steel beams and reinforced concrete

columns,” Journal of structural engineering, Vol. 120, Issue 8, 2330-2357. Reston, VA,

USA.
Chou, C. C. and Uang, C. M. (2002), “Cyclic Performance of a Type of Steel Beam to Steel-

Encased Reinforced Concrete Column Moment Connections,” Journal of Constructional

Steel Research, Vol. 58, pp. 637-663.
Chou, C. C. and Wu, S. C. (2019). “Cyclic lateral load test and finite element analysis of high-

strength concrete-filled steel box columns under high axial compression,” Engineering
Structures, 189(2019), 89-99.
Chou, C. C. and Chen, G. W. (2020). “Lateral cyclic testing and backbone curve development

of high-strength steel built-up box columns under axial compression,” FEngineering
Structures, 223(2020), 11147.

Deierlein, G.G., Sheikh, T.M. and Yura, J.A. (1989). “Beam Column Moment Connections

92



for Composite Frames : Part 2.” Journal of Structural Engineering, ASCE, Vol.115. No.11,

pp. 2877-2896.

Kanno, R, and Deierlein, G.G. (1997), “Seismic Behavior of Composite (RCS) Beam-

Column Joint Subassemblies,” Composite Construction III, ASCE, Reston, VA.

Kathuria, D., Yoshikawa, H.. Nishimoto, S., Kawamoto, S., Deierlein, G., (2015) “Design of

Composite RCS Special Moment Frames.,” John A. Blume Earthquake Engineering

Technical Report 189. Stanford Digital Repository. Available at:

http://purl.stanford.edu/mg641vv9076.

Liang, X. and Parra-Montesinos, G. (2004), “Seismic Behavior of RCS Beam-Column-Slab-

Subassemblies and Frame Systems,”  Journal of Structural Engineering, ASCE, Vol.130,

No.2, pp. 310-319.

Nishivama, 1., Hasegawa, T. and Yomanouchi, H. (1990), “Strength and Deformation

Capacity of Reinforced Concrete Column to Steel Beam Joint Panels,”  Building Research

Institute Report 71, Ministry of Construction, Tsukuba, Japan

Parra-Montesinos, G. and Wight, J.K. (2000), “Seismic Response of Exterior RC Column-

to-Steel Beam Connections,”  Journal of Structural Engineering, ASCE, Vol. 126, No. 10,

pp. 1.113 - 1,121.

Parra-Montesinos, G. and Wight, J.K. (2001), “Modeling Shear Behavior of Hybrid RCS

Beam-Column Connections,”  Journal of Structural Engineering, ASCE, Vol.127, No.1,

pp. 3-11.
Sheikh, T.M.. Deierlein, G.G., Yura, J.A. and Jirsa, J.O. (1989). “Beam Column Moment

Connections for Composite Frames : Part 1.” Journal of Structural Engineering, ASCE,

Vol.115, No.11, pp. 2858-2876.

93



BF SRR R RS RPIR BERF LB IR

$- 3 2%

-2 W AISC341-16 (2016) 2 p A2 A5 ¢ T4 ¥ 4y 50582 gz  E R E R
FATL ) (2014) &2 S Tan 4w SR GR2 dR R R (2011) 4R 3 v o
R0 TR A SRR R R R (2011) ¢ R £ B2 EY R R
A KL B3 o R ERFRS TR, > THE L2 TH = 8 SRCAF
BT SR 3N e

P
s

-8 DR

fip i3 et 0 2 W AISC 384133 S 4pv Gl a7 4% Tan F 4p 8508 5%
AR RTAPT FIFR oY R AR TS 2 R T ik
AR ER TN F B o

FR-PAE BBV IR R RT S BRI BRI RID > B
T AR T R A B E R et s BB L EHT Y A
AREE A E S p A réﬁﬂﬁmﬂzfv Wi BB R (2014) s Rt
B ot B KR £ W AISC 341-16 (2016) 2R 2 54 T ok 4w 5500 5%
4 %#i%ék%‘*ﬁ#—%i’ﬁiamJ (2001) RIfR* 18" 5 R K3 o BEAR 2 BB 87 0O R
BRVEVHEYRUBARE LR REGFERTSRARATED GG LR -

% B AISC341-16 (2016) 24 2 5% M & 45 5500 8 3 i R 1330
(2001) ¢ ﬁﬂ'%’éﬁﬁ\?ﬁnm@ A AR AN AR E R ACI 318-14 245 %
18 3 ¢ #7dk teefh B o3V vl o80T o 4 DR SR R R AR 3R (2001)
¥ARBE SV Wix g (FER 428 0 £ 41) o

FRAEL SHFEMES A=1.0pF > £ ® AISC 341-16 (2016) e 2% T
o BRI R AR LR, FRRFERGT LS AP LR F A
FoRRIES 075378 R SR P RITRFF A 70 %%mm@aw@
Bawt o R FREGE RS FRELET 0 RERE § ATHACIZIS-
19 e > & 23k 58V L5 ACI318-19 52 (7 2 28 3 B A7 -

o AT AR AR SRR R B R R A SRR B A
B A SRR L P 5 AN 2 dEp o e ptag Al endREg © 5~ AISC 341-
16(2016)2R.47 (F£R 2.3 &) 223k 5 #H4° 0 5B AISC 341-16(2016)2 #p1 2 &=
TRE ORTAAMATZEBRLBAETE AN o AEL P S u[ @ * Parra(2001)
ACI318-14 ~ ACI318-19 ~ AIJ ~ Kathuria % 4 (2015) 2 /5 EHk2 #F T 4 3+ ¥

= 3% 5 ¥2 ASCE(1994) 5 )% % vt #& o & BB Parra 2 ASCE 3+ & & %2 (71- # > 3
JLASCE R B i 2 il T4 o R ~ P IV RIE L Z ﬂz‘&#@f& 34
mfi;«i"/w\%gfi?)ﬁ%? %> Parra 2N E A2 % ﬁ'}’i‘ TFEN 5 20% - H ¢
ACI318-14 ~ ACI318-19 1 2:g 4 ~ 14 @ FpFr & B 4 fym2t 8 2 % i ASCE %
94

\\%

cﬂ



s A £ 10% o ASCE 27 AIJ 32 8 &% 1t d > Al # % < o 2 i i Kathuria %
A (2015) ¥2 ASCE(1994)2*+ ¥ & % i& {71t $& > Kathuria % 4 (2015) % 5 & % # %
J0A HAp L T% - kP ACI318-14 ~ ACI318-19 2 ASCE 3+ ¥ 2 4k #2582 % & %
Rl o s e Pl 2y & B h et B % 42T ASCE 3t 2%
%] 5 Deierlein & £ (1989) ' #iF "2 385% % & 22 ASCE(1994) 2 582+ 8 3% % 9 5 8%
ASCE(1994) 42 2. 5" 4 R AfLsp B SN B F R B R ApT 2 v 5 T » s RE*
ACI318-19 % i~ 4r 7 @ x & Bl A st leha 38 17 5 RCS Hig cndesp 14 3
o E T HRPE RS S RRAMZE R Kathuria % 4 (2015) % 5 i RE £ (2021)
2T RS

& R
RS FRRF 2K SISS5 &HHm o HP B p e RS BAR
SR HLA A BREEE S LA iz @ S XA A}\gj!;{ﬁ—gr—r
33T R g A SR R 2 f;‘m{“’l%@wbﬁ’ﬁi;w\ FeIRFEF(2011) 0 H P 35 &
WH2Z2R  BRERGFIAEFTZFRAE > ARLE nf_ﬁ?ﬁﬁ_g. & 1.5 3 2.5 tfm’ 8 %2

51440 2 2560 kgf/m® 2 & > & SE4HH Eo = w'ox 4,270 \[1 (kgflem?) RB] i 2
% Bo=w'x 0.114/f (kgflem?) » Rif 3 245 & £, 3 2 ]+ 210 kgflom?
Beip e s 280 keffom? 5 I3t 4 £iR 2 2 MR Ec ¥ B 5 Ee=150004f

(kgflem?) %t 22 3 Ec=12000,// (kgf/om?) -

W37 R ah B SRR KA B RN N 2 R (2011) > H Y 6.3
-HER RHRAIATERE AT RETERRES 2T AN 3520kgf/cm B
%z 5 4200 kgf/em? o

3T R gt A SRR R R RN s 2 F(2011) 0 H P R
Ch433 42 3 8 % = oF » 44 4 5902 419 2 4 S W EEF 9 430 300mm > 5 4
U4 S B FPEEZ P hde P A S 52 R RPEER B MY doms A S RALE
2 1S5 Rt AR @3) B2 BB A o S AR AR R
Boas RN BT A 0 TR AT A SRR 1Y RCINGATAELZ F R B 5
B Puc fPuc> 03Acf & £/ > 700 kgflem?® ¥ > 4% ¥ 4% 5550584 49 231 & B e
7 18 %3200 mm 0 FANFEILP e~ AP R o

37 R b A S5 URR2 H RE  IR N SO 2 F(2011) B ¢ R 3.4
Gl ETH 2 B 0 A 342 % £ 3439 {73370 B¢ SS490 ~ SM490 ~ SN490
B iE iRy mﬁ%“,’f SS400 & (A36):%3% > T_° _ﬁiﬁﬂygf—;fg‘vﬁ.g T
95

AN



&

G G SRR R RPRE B ERT LB LR

SMS70 sk H » #c e » SMST0 B(AST2Gr60)2% 28 i 4 %o 304 & 475 2 5510 »
¥ B2 AISC Fd4F— it » -4 342~ 4 343 ¢ FE L Apd~ Ap = /&1 2T 5 And ©
Amd > Ap = (B > HATFRIEG S MAPMERP o XA NI EFRE Y TS —B L > HTF
DD FY R R0 Bh 3420 & 343 ¢ KBt Ap (v 0 Rdw 4 1R
B RN FVY 2 F (2011 %0 & 3.4-3 3¢ Ana~ AnaP] i $5 AISC341-
16(2016); @ % 3.4-2 %> And~AmaP] % P8 % 3.4.3 4B25 8 % 240 ¥ iR 584 41 5 35
ot bl

037 Rah A SRR I R P R SN 2 R Q011 0 B Y R
433 &2 1 59 F C43.3 2 C43.4 0 R4 435 §42 i 69 F C43.6 0 1
PRAe £ ee o iR B & T2 3 BRFRER A RS > Sy 590 R -

= & SRCHRFEFF T3
AR R SRC T Bk e ) 2 THIREs ) Z FP CHAR B AR g 1
EREF R EERPLR GRMTRPBITRR B AF A RRP I fERG ruE R
PRIEM Y R R p‘fpwﬁﬂ"_“‘ WL Z FERAL 0 P o d SR
P RN LA R Bl 0 RS R B TTARE L T R STRALS
HWERNPREEAL e BRAFRSRCARFLHRL -

L R é
RABLFRES LR

dehdRd 0 44 Foeorid o R T A b e SRR R IR R (2011)
P2REEARERP I RERA AR REA A E R 2 REF R
ARAPHLER L HBE L A FR BRI et > o L ERFEYN BRAL
AT SRR fﬂ%%fﬁau@mnﬂ‘Siﬁﬁ. B 841 & R Uk

g

Fap s REd PRHEL RIS REFEERHEE M RRITMY G E T
ARFHA BRI RBFS A RR ISy T2 28 2 FRIEF R R BT PRI
B 862 FA N2 RS TS S SE 4TS REY B2 A ST EpN

o R4 2 A S AR Y AR AT BRI 9T2 & RS R R 2
BLoD OB RER Al SR 2 Ay Y o 4k AR LIRS ﬂsiﬁﬁﬁ* T pE o B2 8
B T HBEAP O R T - 6 S i AT ¥ 851 SR TP 8
feld % 12 ¥R PRy Pl SRUERIEREZ R ¥ G
BRI S FRBEHEEF I RS % ¢ B 3 A4 SRC fopF -

LHEHHEY TEAF O NAERF TR ERT RARETIR A IR
e R LA F R L B AR KR 85 SRE S B AN T MEEL #
ERBRF RS BT AR o FI AR ¢ RE AR g

96



Rp 2 EEaErfilait > Ra AR E N EHRP Y BARK T %R
TEE o BT 851 RIS dp it ;‘i‘ﬂ‘_@a* % T2 A BEFLAM
FEO 2P ART e MmBPLAY A - EE SRR vty B R fERR L
BT o AR S EREAF Y Y %"%%é%_ﬂ BB s BE T AR L ad
FRRIE L AR E S AN W AAF ST P b g B EMRRY & KRR &
B o P AHBEPN Y EAPMAT ARG LS BRFRORE P AL AR
Fahe RELAMF RAI LI ERGEENSCE > & SR S NFRESR
BERET O ERF LREET AR R e B ARG SRS
FidMo g ey HREdmRE AL X 2 BR R E % LR BP SRC 2
AR RN A o

(1) BARRI FRGE R DERL2 =2

GO T A SRR WP (2011) 63 F- & £2 92 HpY 530
Frle RAIG T SRS M E TR R AFURN A X 420 kgflom? 2R
P R e A B R R R R EY RV R R <N 560 kgf/cm? 2_ 8 38 3 P s
B AW ER2 FHBEP AT FHET LR SRCHL&HF* 3R GURES > 6o
AFZAPIE T EERAI BERFIF AR IR AR PR FFD DR
PR B AT ARG L fBE G S MAEREN RV FHAV A 2 AR
RN R R GRD Z F  RIR RS 2% R UIET R %s:ﬁ' o d
SRCH @ *# 57 FALSHA 2 HRFI AR FFRF I TRRFRPHY
TRF PRI wEREB AR FURER DRNEE2 2 2 REREP > ik
s TR
(2) Hdw 52 SRR

oA A SRR B RTARE (2011) 433 S A B R oo B
SSRGS Y 2 3 S EES (%3 300mm > @ Y SRC K¢ “éﬂﬁ%ﬁ@ﬁéijﬂ;}i
S R "F'T Y= TE‘)E& LA S g Af?»na%%ig(zozl )y e
By SFFES 1520~ 35cm > @ AISC341-16 7 8+ % 45cm > £ 4 1 429 %
RO S A S RERE > ¥ AR (2011) ¢ 433 & 1 'TiE 30cm 7T LB
6.67cm 2. [ » 4 £ SRC * 1§ 4 ¥ 2 Tt @ RCAF? S imst - fat
iR PHE G AR e A AFERT el K iz P WP ¢F SRC 1
2 S MEEARM TR L TR e BT Ry FoE R S A
S BEEEETHRST o

(3) wEEw
97

-

“’\



A A SRR R RTRPE B AR LB LR

o g SRR AR (2011) A 3422 £ 343 50 MR
P LS 2T mH A2 bl e A RR TR 2 S R
BEEFY BRAESHI D ER Ao e WG W N B
Bt A7 3R TR 3 L2 gt 't 5 & AISC360-16 2 AISC 341- 16(2016)
Pl K Mdy AmdcApZ B RAPARETE Y AR AT RS Sy PR
é%ﬁ,mxmmq6ﬁ%%ﬁ€ﬁﬁﬁﬁzkﬁ~l*’ﬁﬁ%EW‘ﬁwﬁi
And 2 Amde BB BIP P FORLAE TR F LS B A e g R L R d
L ERAPM T ER A O A FERME S IR R RF AT F 2 R4
LRGP DA R FERH RS ha Ama M AR A BEFEFAY S
LA

4) tz :]EM%

oA R A SR G R (2011) B Yo R 433 SR A
£ B BB+ > 300mm Jf 4 fiz D13 fhre 4 24 55 0 4430 B C4.3.4 & #Fes 55 > £ F 54
BT REPTRPN MM R TR AR RARM TR e B
EIRCRIR A Sk R I RN L S R fgﬁgaﬁi@éﬁm;‘%i—%&%* %
Foofe BB LB P4 R AL e R B2 B W 0 F) A A0t IR B3 P
AAAEZBIRFDNE I PORP R MR THERE P L4y i2m L
FRTRP > G REFTD ST RAM R HR IEI S G e LT H L
OB TEDE2 gy o

98



$r & SRCHRFEFRIEE

AR EAY 4 R - BRHBFORRE SN e BE AT RE
RS L 2 BRI > ik ¢ BFR R > 4ol 7.0 0 F1 & RE A4
FRAI B RGEAGAH S TR AHXIEF AT BRI Sy
IER A2 o @R S A kR R & Y LR O o Bl Rk R
oA Fke REVRRL B LTI PRI PR LR A 2 K
beds 1 IR 0 R N EAT B > B AR AT R AR S

B -

F

N
/

RN

Bl 7.0 Fidesp e ROk 2 4275 7 LW

99



A A SRR R RTRPE B AR LB LR

54 < e

PAEAEE (1994) T 48RS e i 45(%)F f235 > Architecture
Institute of Japan (ALJ) » & % o

PAEAFE (2001) - TaBH 4SRRI R Sdpst (F) BiEE, - AR o
(p=)

PAEAFE (2004) - T4 4SRRI R Sds (F) BEE, - AR o
(p=)

PAEAFE (2014) » TP 4SRRI RS (F) PiEFE, - AR o
(p=)

PAZEAEE (2009) » TR LHE JASSS 4R RS 142, » L3 o

PREZEHA I E S RAE (2014) 0 r&ﬁv? P s .ég—fﬁjiﬁf%%‘u (GB50936-2014) -

PR eFr (1996) T ah % 4% 55 IR G2 R4 & 2 Bt R IRk R

poFedRg % (2010) 0 o T *’fﬁfém é%%@i fR 0 A4 L4 & S

PR 2 (2011) 0 TiRGED BHRPRE 0 VE-FE O S

Moty EF (2011) rﬁf?ﬁf”ﬁff%&?%%& JRR > AE-FE o o

RO E R (2010) 0 TR AR 0 NEL L4 & S e

PR E (2011) 0 Tam ol g SR G HEE R PRI RN

PFCIRH EE (2006) 0 TE AP AR KA E fRE 0 N4 LT E S S

PR g (2021) TR BHRFRFET R o

3RS 5 (2008) T F 4w SR RS i SROK -2 3T 237 0 poscinz A
ey aEd 20 o

D GEE ~FARE o~ TR A A (2009) TAm A 5 R 2 4 @

(SROyE M2 etz " XTI P RPFFFEZFEE> A5 4¢ 0 7

4‘.]

Ao

T

z

3 L

4‘.

ialFrRELA g -7 0 o

FHTER S AL M AR R R R LA (2007) T AT 4T ikt 2t SRC BT
2K RIS F L% % Z 8 opp.3-27 ¢ EARLHIAES §
412 > ‘_ﬁ;;}L °

100



FHG A # Ao E Y (1986) THF A BRI BRHRSR T HA 0 P AEA
Fe¢Hm> B %3655 > pp87-97> p A& -(p <)
7% HQ014) > T2 AT 2 RCALS BAF S 4 0 P AiRRE 11§ > 5 52 %

5.0 pp7l~pp76 > B & - (P %)

§ 4 3 A(2018) TRCHL2 S 3 23 T 450 2 L R i el ¥ B B8 Flas st 41
AEAF ¢ E 0 5 17145 o ppdd > p k(P2 )

HWEE~F24& -MBF (1993) "TwFRpEI pEehofd 2848575 "R
FAkfla g FT L Fwd o pp377-3860 AWML EL D0, St
O T (2017), " TR R AR LEBAMBET R M T LM REK ", ¢

FARBHIARS 6 B4z $ 3255 1 0 pp. 2548 > (2017.03)

BO4 s B ARG D (2020), " TR A P R Bl Bhd R ITETR B BT dhi
BASEFE SRR " ¢ EAREHRIEE 0 B 3555 48 0 pp,
57-75 » (2020.12) -

S5 0 MuA R (1990) > TSRC #2445 & th2 353t i H fp4e R 2 0 ..‘%f#l #2

£ % opp.51-66- ¢ AR 1T E AR L EL S0 A

s
Iy

t
s
=

o E o F ke (1994)0 7% & AISC 22 ACI #4547 SRC ALK 3777 2 )
PoESHIRFHEHT R ARALZEL -0 s g
S5 (1996)°7 B sk R Apdeit f SRC 2R 27 F p R I 2 SR

Q‘E&]/\,L_;_r_gg; B, Lj;ﬁb o

SR REP Rl MEE (1997) 0 T F 4k 53R R 2 Hid (SRO)R 35 &7 238

By o PEEAF TR A RFL CAFAA LA ES T 5 SR
T AR R BGEE (1995) T4 ¥ 4 552 B (SRORFRELA S

SRFEFFL R FAREAF LB S EFL AR ES T 0 oo
S T T E (2000) 0 M F 4 55D (SRC)SE SR S 4 B B

M Akflafeda . 525 524 > pp. 249-261 > AWM AL 4 EX P Lo

SRR FEE MBI ~FPE (2000)07F BAF A SR AL P2 BUFERR
GENTRN ERUSTIER T AR RS L EE B R R RN R SR



A A SRR R RTRPE B AR LB LR

S5 (200007 & B A4 F 4 5R 5 E (SRO)F 2 $HER RS AT B E &
R SRR L o AFALLEANT S SR

A0 (1998) T4 ¥ 4 53R m 2 SROBHT 4 K37+ 277 0 FfLE LA T 5 54
FoARALE S EAT S S

Ao T E (1991) " # B4 SRC eI R 2 F7F k| R A fZE o

it

2

2052 % 0 5= pp.2343 ¢ FARE FIRFE AR EL Y 0 oo
AR FEEFEE (1996) " 4 K 4 55 R 2 (SRO B KB R Z T 2 A1 B
Fedpopp.1-16- ¢ FARI APFLE > ARALT EZD > SR
STESEMGEE (2001)0 7 4n F 4n SRR R R B R REGRERAT
NIREAT TR A REE AR, L EL D8 s S

I~ -

PO

=

FEoHEE (1998) "¢ BAl SRC 4w ¥ R M a4 2208
PR AR AEEN FLE S 5o pp. 1932040 AF AL EA T SR

ST SR~ TG~ 3R~ R AE (2006) T 4 SRR HFI A §E S R 2 R A R
PR B - % B9 opp. 55830 ¢ FARSHEIEEE 4 0 5
Ao

AT ATHES I A BB AR w4 L~ H AR (2008) 0 TIE4ET 17 SRC E 4R
B R EMRAER o BHEIRF Z =5 =28 0 pp29-62- ¥ FAR S
1iEEE 4 0 5 Ao

:4\

S5 F R IRA C BRAA TE 4 (2010) T T 41454 RC 2 RERY B

jL =2

-34%

AL BRI ST 5% - B opp71-1050 ¢ FARBHELAEY §
e

M2 & BEF ke F (1996) T aw F 4 850 52 M B4 £ 2 @ R IRRER] o
NFIREAFA T TRAAA Y S RFEL R WAL T ES S S St

M~ % 7F L HEQ015) T BE LA RARLE S S RE DL R RS
B NFEIERAF T 103 ERFT SR FAEY 60 o8 PRINZEAFT T
104 # 4% 29 p o

PR paE P (2001) 0T @ B Al F ARSI W2 W 7 A B P EA Ak
1AEET S FLZ % 58 0 pp. 2632760 A4 L ES D 5 Lo

102



MG~ 8 EiE IR (2020), T @ R Al dlE S SRS RL Mo ox
f P FARSRIAETE > BHEIR F35% % 18 3151 F o

MEEE s Hhm 2 R4 4 ~ FEAL R (2002) 0 T4m SRR BB LR S 0 ¢ R A
KAl AT > %298 > 5348 > 4-18F -

MEE sk~ a4 2] (1999) 0 T ¥ 4 $0iR G 41 2 A 2 % R B et
BERFEL (Z ) PFEZEAFY E AT A EFL AR AL LY 0
Ao

MBE > 5% 564 (2000)°" 2 2 T 3414 % SRC {7 5 B 0 2 &
P =2 E o R opp.56-62 0 RF AL { EZ 0 5 Lo

B a@l sGEE (1997) TaFaw SR e £ £ S 0 7 B2 ARl AR
Ba 5 ~xd s Fefh amAL2gL -0 SHo

R AR AT 3R A (2021) 0 T ATR 4w B SRR B2 AT £ S W AR AR AF
2 0 Wy B33 ¢ < > NCREE-21-003 -

AR e B K (2001 )T AL EOK R R :ch R GES E RV E5 2 (CNS 14603:2001)
¢ ERRERIRE

EARIE RS B (1998 )T iR 524 kRS % (CCNS 1235:1998) 10 ¢ 2 3 R 73k & -

FlAvss B @ fF BT~ TRIFIF (2020) 0 T RPN R AR 2 4 F 4w 55U R i Rk
£k AR R AEF T Y > NCREE-20-017 -

American Concrete Institute Committee (ACI 318R-99). (1999). “Building code requirements
for structural concrete and commentary. ” ACI 318R-99, USA.

American Concrete Institute Committee (ACI 318-02). (2002). "Buildings Code Requirements
for Structural Concrete." ACI -318-02, M1

American Concrete Institute (ACI 352R-02). (2002). “Recommendations for design of beam-
column connections in monolithic reinforced concrete  structures.” ACI 352R-02, Detroit,
USA.

American Concrete Institute Committee (ACI 318R-05). (2005). “Building code requirements
for structural concrete and commentary. ” ACI 318R-05, USA.

American Concrete Institute (ACI 318R-14). (2014). “Building Code Requirements for

103



A A SRR R RTRPE B AR LB LR

Structural Concrete” ACI 318-14 Commentary on Building Code Requirements for Structural
Concrete. ACI Committee 318.

American Concrete Institute (ACI 318R-19). (2019). “Building Code Requirements for
Structural Concrete” ACI 318-19 Commentary on Building Code Requirements for Structural
Concrete. ACI Committee 318.

American Institute of Steel Construction (1999). "Load and Resistance Factor Design
Specification for Structural Steel Buildings." AISC-LRFD-99, American Institute of Steel
Construction, Chicago, IL.

American Institute of Steel Construction (AISC 341-02). (2002). “Seismic provisions for
structural steel buildings.”, 41SC 341-02, Chicago, USA.

American Institute of Steel Construction (AISC 341-05). (2005). “Seismic provisions for
structural steel buildings.”, AISC 341-05, Chicago, USA.

American Institute of Steel Construction (AISC 341-16). (2016). “Seismic provisions for
structural steel buildings.”, AISC 341-16, Chicago, USA.

American Institute of Steel Construction (AISC 360-16). (2016). “Specification for Structural
Steel Buildings.”, AISC 360-16, Chicago, USA.

ASCE Task Committee on Design Criteria for Composite Structures in Steel and Concrete.
(1994). “Guidelines for design of joints between steel beams and reinforced concrete
columns”, Journal of structural engineering, Vol. 120, Issue 8, 2330-2357. Reston, VA, USA.

ASCE (1998) “Minimum Design Loads for Buildings and Other Structures.” ASCE-7-98,
American Society of Civil Engineers, Reston, VA.

ASCE (2002) "Minimum Design Loads for Buildings and Other Structures." ASCE-7-02,
American Society of Civil Engineers, Reston, VA.

Azizinamini, A., & Schneider, S. P. (2004). “Moment connections to circular concrete-filled
steel tube columns”, Journal of structural Engineering, Vol. 130, pp. 213-222, USA.

Chou, C. C., & Uang, C. M. (2002). “Cyclic performance of a type of steel beam to steel-
encased reinforced concrete column moment connection”, Journal of constructional steel

research, Vol 58, pp. 637-663, USA.

104



Chou, C. C., & Wu, S. C. (2019). “Cyclic lateral load test and finite element analysis of high-
strength concrete-filled steel box columns under high axial compression”, Engineering
Structures, 189(2019), 89-99.

Chou, C. C., & Chen, G. W. (2020). “Lateral cyclic testing and backbone curve development
of high-strength steel built-up box columns under axial compression”, Engineering
Structures, 223(2020), 11147.

Deierlein, G.G., Sheikh, T.M. and Yura, J.A. (1989). “Beam Column Moment Connections
for Composite Frames : Part 27, Journal of Structural Engineering, ASCE, Vol.115, No.11,
pp. 2877-2896.

Elremaily A. (2000). “Connections between steel beams and concrete-filled steel tube columns.”
University of Nebraska-Lincoln, NE, USA.

El-Tawil, S. and Deierlein, G.G., (1999) “Strength and Ductility of Concrete Encased
Composite Columns,” Journal of Structural Engineering, ASCE, Vol. 125, No. 9, pp.1009-
1019, Sept.

FEMA-222A. (1994). “Recommended provisions for the development of seismic regulations
for new buildings.” National Earthquake Hazards Reduction Program, Building Seismic
Safety Council, Washington, DC, USA.

Fukuchi, Y., Wakamatsu, S., Oshima, M. (2002), “Experimental Study on Stress Transfers of
Joints of SRC Columns and Steel Beams,” Summaries of Technical Papers of Annual
Meeting, Architectural Institute of Japan, pp. 1085-1086. (in Japanese)

Hofbeck, J.A., Ibrahim, 1.O. and Mattock, A.H., (1969) “Shear Transfer in Reinforced
Concrete, ” ACI Journal, Vol. 66, No. 2, pp. 119-128, Feb.

Imanishi, M., Oshida, M., Fukazawa, K., Tachibana, M. (2003), “Experimental Study on
Strength of Steel Beam-to-SRC Column Connections” (Part 7 Experiment of Exterior Beam-
column Connections), Summaries of Technical Papers of Annual Meeting, Architectural
Institute of Japan, pp. 1091-1092. (in Japanese)

Kathuria, D., Yoshikawa, H., Nishimoto, S., Kawamoto, S., Deierlein, G., (2015) “Design of

Composite RCS Special Moment Frames,” John A. Blume Earthquake Engineering Center

105



A A SRR R RTRPE B AR LB LR

Technical Report Series, Stanford University, Report No.189, pp. 5-8, Sept.

Koester, B. D. (2000). “Panel zone behavior of moment connections between rectangular
concrete-filled steel tubes and wide flange beams” (Doctoral dissertation), University of
Texas at Austin, USA.

Kanno, R, and Deierlein, G.G. (1997), “Seismic Behavior of Composite(RCS) Beam-Column
Joint Subassemblies,” Composite Construction III, ASCE, Reston, VA.

Liang, X. and Parra-Montesinos, G. (2004), “Seismic Behavior of RCS Beam-Column-Slab-
Subassemblies and Frame Systems,” Journal of Structural Engineering, ASCE, Vol.130,
No.2, pp. 310-319.

Mattock, A.H. and Hawkins, N.M., (1972) "Shear Transfer in Reinforced Concrete - Recent
Research," PCI Journal, Prestressed Concrete Institute, Vol. 17, No. 2, pp. 55-75, March.
Mirza, S.A., Hyttinen, V. and Hyttinen, E., (1996) “Physical Tests and Analyses of Composite
Steel-Concrete Beam-Columns,” Journal of Structural Engineering, ASCE, Vol. 122, No.11,

pp-1317-1326, Nov.

Munoz, PR. and Hsu, C.-T.T., (1997) “Behavior of Biaxially Loaded Concrete-Encased
Composite Columns,” Journal of Structural Engineering, ASCE, Vol.123, No.9, pp.1163-
1171, Sept.

Naka, T., Morita, K. and Tachibana, M., (1977) “Strength and Hysteretic Characteristics of
Steel-Reinforced Concrete Columns (Part 2),” Transaction of AlJ, No. 250, pp.47-58, Oct.

Nishiyama, 1., Hasegawa, T. and Yomanouchi, H. (1990), “Strength and Deformation
Capacity of Reinforced Concrete Column to Steel Beam Joint Panels,”  Building Research
Institute Report 71, Ministry of Construction, Tsukuba, Japan

Nakamura, T. and Wakabayashi, M., (1976) "A Study on the Superposition Method to Estimate
the Ultimate Strength of Steel Reinforced Column Subjected to Axial Thrust and Bending
Moment Simultaneously," Bulletin of Disaster Prevention Research Institute, Vol. 26, Part 3,
No. 242, Kyoto University, Sept.

NEHRP (1997) "Recommended Provisions for the Development of Seismic Regulations for

New Buildings." National Earthquake Hazards Reduction Program, Building Seismic Safety

106



Council (BSSC), Washington, D.C.

Okayasu, T., Fukumoto, T., Tomita, A., Fukuda, T., Kawano, K., Yanguchi, T. (2000),
Experimental Study of Joints Between Steel Beam and Steel Reinforced Concrete Columns
with H-shape Steel Part.1 Outline of Experimental and Results. Summaries of Technical
Papers of Annual Meeting, Architectural Institute of Japan, pp. 1281-1282. (in Japanese)

Oshida, M., Imanishi, M., Fukazawa, K., Tachibana, M. (2003), “Experimental Study on
Strength of Steel Beam-to-SRC Column Connections”, (Part 6 Experiment of Exterior Beam-
column Connections) Summaries of Technical Papers of Annual Meeting, Architectural
Institute of Japan, pp. 1089-1090. (in Japanese)

Parra-Montesinos, G. and Wight, J.K. (2000), “Seismic Response of Exterior RC Column-to-
Steel Beam Connections,” Journal of Structural Engineering, ASCE, Vol. 126, No. 10, pp.
1,113-1,121.

Parra-Montesinos, G., & Wight, J. K. (2001). “Modeling shear behavior of hybrid RCS beam-

column connections”, Journal of Structural Engineering, Vol. 127, Issue 1, pp. 3-11, USA.

Parra-Montesinos, G., Goel, S. and Kim, K-Y. (2003), “Towards Deformation-Based
Capacity Design of RCS Beam-Column Connections,”  Engineering Structures, Vol. 25,
No. 5, pp. 681-690

Philip F.B., William F.C. and David .M., (1995) “Seismic Performance of Steel-Encased
Concrete Columns Under Flexural Loading,” ACI Structural Journal, pp. 355-364, May-June.

Ricles, J.M. and Paboojian, S.D., (1994) “Seismic Performance of Steel-Encased Composite
Column,” Journal of Structural Engineering, ASCE, Vol. 120, No. 8, pp. 2474-2494, Feb.

Ricles, J. M., Peng, S. W., & Lu, L. W. (2004). “Seismic behavior of composite concrete filled
steel tube column-wide flange beam moment connections,” Journal of Structural
Engineering, Vol. 130, pp. 223-232, USA.

Sheikh, T.M., Deierlein, G.G., Yura, J.A. and Jirsa, J.O. (1989). “Beam Column Moment
Connections for Composite Frames : Part 17, Journal of Structural Engineering, ASCE,
Vol.115, No.11, pp. 2858-2876.

Wakabayashi, M., (1976) “A Proposal for Design Formulas of Composite Columns and Beam-

107



A A SRR R RTRPE B AR LB LR

Columns,” International Colloquium on Stability, pp. 65-87, Tokyo, Sept.

Wakabayashi, M., Minami, K. and Komura, K., (1971) “An Experimental Study on Elastic-
Plastic Characteristics of Composite Members Using An Encased H-Section Subjected to
Combined Bending and Axial Force,” Bulletin of Disaster Prevention Research Institute,
Kyoto University, No. 14A, pp. 417-437, April.

Weng, C. C. and Yen, S. L, (1995) “A Strength Superposition Method for Steel Reinforced
Concrete (SRC) Beam-Column Design,” Proc. of the International Conference on Structural
Stability and Design, Sydney, Australia, Oct.

Weng, C.C., Yen, S.I. and Chen, C.C., (2001) “Shear Strength of Concrete Encased Composite
Structural Members,” Journal of Structural Engineering, ASCE, Vol. 127, No. 10, pp. 1190-
1197, Oct.

Weng, C.C., Yen, S.I. and Jiang, M.H., (2002) “Experimental Study on Shear Splitting Failure
of Full-Scale Composite Concrete Encased Steel Beams,” Journal of Structural Engineering,
ASCE, Vol. 128, No. 9, pp. 1186-1194, Sept.

Weng, C.C. and Yen, S.I., (2002) “Comparisons of Concrete-Encased Composite Column
Strength Provisions of ACI Code and AISC Specification,” Engineering Structures, Vol. 24,
No.1, pp.59-72, Jan.

Weng, C.C., Yin, Y.L., Wang, J.C. and Liang, C.Y. (2008) “Seismic Cyclic Loading Test of SRC
Columns Confined with 5-Spirals,” Science in China Series E: Technological Sciences, Vol.

51, No.5, pp.529-555.

108



i 1(% 8] 2 4 5117 & Rk )

ﬁ'ﬁ'ﬂ%s-&,»ﬂ-l 1}#—12 )‘LJ:F-.‘%
FRAFRY B L 21 (0§ R L
- gﬁp%ﬁ?110-&3“26B(&,ﬁpj)—r;1£§304\~3ﬂ§00/’7\

= EHRF B RFF RIAFTY w918 g3k E

: M AR

— ¢ EARBHIEEE P R FINEE L r gkl
IRl SN SRR PSS (€<

B2« F g o

BRI ARAR R MR R T

=~ fRMT

%3~ : CFT tha &k

1. RC % 4w #5052 ~ SRC % 4% 4w #2038 ~SS L 4w ¥ 43¢ » SC

4

i

\4

S e BRED & B2 REI BB VLR ® Y o SC ez RS 5

PG DR RRAT T R BT A TN S 4R 2 SRC
@’ﬁ—&%%ﬁiiﬁﬁﬂﬁﬁﬁif TSR] MRy > FE B 3

ARRT A H SRl e pom R RGEE SC Ot B3 BT T SR R
PR E - RAR L] SR P REEN R M SC P E BRI
2HRP LY ARG RSP R

20 B AlsE ORI E e RAME R ST T e SRR

2HRFPSSESCREST MRS 0 F 5 CFTH SSEASC RS b
;a?ﬁ@ﬁméﬁﬂ%ﬁﬁi%%°
I éﬁ«%zﬁt% F 473 HE% %% SRC ~ SS & RC R4p % Tk At » 3FML

TRIARE IR A R B L hE - FURY o

RS RFIREFARESASFRE
Lo RS s fEmp Bl 12 2> 29 517 ACI3I8-14 301> » d e
L#72 ACI318-19- H rphd faR i ¢ a5 8 ¢ 7 “r% 1 sk ™ ACI31S-

19 0% (AT St B FRBREOTE 752 gL 245
109



2. ity 2, R PRGN E R AR D S
57’&_;/?}%%@:%*&}’{?‘%?@_ 'ﬁ ‘Q’fg.%] f"b/ldlgl ’ l-,rg%g_%] fJbé
B2 A A SSRGS R T 2 & it 4, 2 Ay,
AR R M S B R & o SR A, EipEeT AISC 341-
1644y = » BT HE 7 R ERT B SR PE Y B2 F A 3424 343047
"ﬂ/ s g N A - s N
i\a hdﬁhf_, T4 {;R‘;;bpq s F}.@T)"J%m&:

® Ay i MAEET > FRBREE S ARR

® A, HEAkgr o LRRUEL > sRR

® | i AAIEPRAREEY BT HS
ZERSY AISC P M & TS -

3. M4EF = F A 3424 3439 5 d 5t SS400 ~ SM4A00 ~ SNA00 5(A36)35 & #e
MR ON A RHER S B RM R AP AR SRR AR 2
SM570 % st & Bt o

4. jﬁ»?av;i;% 34-1 ZRTE > 2 B BRI o ERT RE T

5P IS ITERAL
P LTS E 0 A 34-3 4 5%F SMA00 ~ H 4 SMST0 5 0 ¥ KPR E H

A

#ﬁa%i“a’-ﬁj hd #Erﬁg%i}i“l %Ekb%io

R CHARAIPHETAHRZERERCY)

1.

110

#EH#- AISC341-16 4% 5% R 58 3 4182 3 4% 0% 2 3% & 75 55 (RCS) 71| ~ 4 4k 5307
FEE R LN ETE

%+ AlJ-SRC Fu*f}—' BRI N ﬂ\%%’" HIB] R o

Rp b3 M ARFT A% "7 E AT E o

Fopw b Rgcdt o 12 H i RCS 328775 Bl ~ 18  ~ CAD BlA% ~ 4 3 Rl &
38 ~ 2 Stanford 2015 % = %7 3 2. 3R 2 E AR B T AL o

MAREND  dem S HREA AR TSN L A REL B




MU B Jidk AR B TR o

6. 13 riEARY ¥ FIHAT AR ] Bd (S iR v AR o

# RCS 47 5 i3 > % o

EL SRC 5 4 33 3 $o 4810

I FAR ) FEARERET T L LR AL o

I RS

47 21B%%F§%§éiﬁg
AR EFH S EERS ) 2L R £
fR L kg o

g\’i d\/kgpilb ’J_I‘E‘J Eﬁ_ﬁﬁrgf‘é.ﬁﬁ% .
Y RRREE BT 40 21 pARBLR ¢

111




GG SRR R RS R B RTL B R AR

G F LR R AP
ELERE 413. iE g 3% &

- GRER CII0E 3026 (AHT)TE 300 A~5pF00 &

S ERFEBCRRFRAIAEFLY S OI8 ERE

=~ JMRRE:

PEARBHIART G R FIE L bk ks

Rz o ®~F 1 F~ ok

RN S-S A 7

Rzl + F P E g

RemeF 320 4 g

RELAAER MG EHERER

T~ gERPMFC

_-
T3 A dm SRR R

DR B AR

RS fOR K7 ) 210 kgflem? > d ARG BHER

FHARIE(2021) 0 2 FH BN & ACT F & K7 )3 280 kgflom® - 7 v 4k S5 IR GRS 4

BRVPRFEF A F 6382 54 F 9.2 & » i3z fc'& £ 7 - 280 kgf/em? o

2. AISC34l-16 >R g+ 5 R £ 3377 '3 LAide

30 44 SRR IR AP AR 63 EF H L F 928 HRELBAE
B >0 420 & 560 kgf/em? PFk RS EM o d SREL B AKF 0 4o AISC 360-
16 2 ¢ B= R E G ML BRI AT B g AT G R
XPRRITR R BE N RS R REB PRI o B T e SRR
HEP R 2R O3 ENFLF 92 &4 » WP UFIRRI BAR > FHT PR
ERFEM o

4. AISC341-16 2 AISC 360-16 ¥ FEzud % B R 42 RN T o

5. BFF IR B RGO R R AP ERED T2 E2 AR

6. 44 SRR R Y F = F 3.5 & 5 Ec=15000y fc’ i % 5 12000y fc’

7. | e 4 SRS RPN S A R 444 0 % AISC360-16 2 dE FiR 5

112

FHRBERIN



i

A RFECh3SHHZTARFZE > ¥ €42 2 B l#k Ec v 5
Ec=15000.f,' (kgfiem?) % 7<% Ec=12000./f,' (kgficm?) -

B. R4 Ch63- ik f£5w g » Rt LR R ' 7 7 3210
kgf/em? %t 72 5 280 kgf/cm? -

C. RFChI2MMFZRME RS 2 RRH R fo3 8] 2 210
kgf/em? #1872 5 280 kgf/cm? -

®AE- G FRAR
L & F a8 REIRFEY 52638 ¥ wAT T2 352t0em® > £
S HARF L EF T SM570 0 3 % 1 42 tflem’

]k
A, R Ch63 - & KEwaf o h HRTEREBS 7 7+ 3520 kgflem®  #13

4

iz % 4200 kgf/cm °

1. ?%ETﬂiﬁ’%%ﬁﬂ%’ﬂ“%#iﬁggﬁ_ﬁ

>k — i aFam b A SR Lﬁ,jpwr‘ 52§ 433 &7 {F %2 300mm o

SR U EREYIVRACIIBIORE Y MR T B F Y L KERE

%%z DSRCHLY Haw ¥ 30i oot fhd 2 §HEH G EAE- T blF o B RC

B 4L S EET 147 B FRTIRACI 318-19 R4 ¢ Ap LA F 2RI K e
R ETE A M S 2 1R T

2. FEREA A NEIEREY Fr R 4338 BRFF 2 L R A M E
% B fRIE At o
3. fudm S a SEEET LR Hip? e g 4318 RE o

113




A A SRR R RTRPE B AR LB LR

| %

3 % — a8 EEA S E 300mm

TR SRR BT A2 F 2 % % f max=(1.5 in, 1.5d, and (4/3)dage)

Sk ot d 1 ARF G TR RS %11 5 FMM SR (Rt E)E R (R B)ZR

A 4 Ch433412 4 %% =5 >
G AR SSRGS Y 2 A SRR B4 300mm Bt i
PSR EI P 23 SRR FA300mm e F A FHEAYE Y 5 4em > 1.5db

22(4/3)dagg 2 B+ F o VRS o~ R RGP o

REE R ES
Lo 4w o 5500582 g% = 3 & 3.4-2~%4 3.4-3 ¢ > d 3 88400 ~ SM400 ~ SN400
B (A36)% R B 0 A g H *,?;._Jgﬁgi , é'{@‘-?‘;iﬁgkf‘:‘vrglﬁ 8% o
2. RFFZF A 3430 7 4or SMST0 Bt FL TE
3. A7 Apd Edpdst AISC 341-16 Ahd % » B/R A 7 RS o TR B
Z %4343 Apd # Ap- BEB:ci Ahds Apd # Ap= BiE - HP 4o x
Ahd T &P > BF BT S A
® hd: EEET o F LR AAR
® Jpd: Husfhg* » PHRY i
® Jp :ZAFXERAET > BT EG
ER Y AISC ¢ Mg & TR L 5 o
INRFEFZF A4 ZBDTEY BB RERN > 2RT RETH
BIES P BITHRAE -

it

A, g Ch34 4y ¥76 2 F5 % -9 > & 3.4-2~4 3.4-3 ¢ % SS400 -
SM400 ~ SN400 5 (A36):%3% i» L 2_o

B. 4§ Ch3.4 &% %76 2 T 5 % - 58 > & 34-2~% 343 ¢ 40 » SM570 & (A572
Gr.60)3% 2% (> .%o

C. # Ch3.4 4% %6 2 Th % -5 > £ 3.4-3 ¢ #7# 4 » Lhd & > x>0
bo o~ AR BEGRPD o

114




Lo e st R e g 435 &9 o drw B A2 0 0 RN E b
%0 LB C433 -~ B C43.4 - Bl C43.6 Mk FEfie & o0 > FRich & AV
iR e

® BT ¢ SRCHFMMGEG T 2 Kt iin ¥ T4

® HFRFT SR (BFMBE KK ERMETE

® GTRP AZAE B BRI e S p £ ()R IR T SRR
2 H R

® g 4RGSR R L L R IR R

2. é%ﬁ%ﬁiﬁﬁi”ﬁ’lﬁ”?*ﬁi?ﬁ’%%ﬂ“

b AR S AR S

=

435 ¢

i

i

A, HgE Ch43.5 412 Ji s 3 fREp 4o
d 3 100 £ g F 2 g 4 SR GED AR 0 2t Ch4.3.5 2 fi $5R 0 0 4
%2 B e g dep AERE 6 (1994) TR 4IRS g e A 44(5)
PPfasi ) 2 porednE eRir(1996) Tan o 4n SR M RS 2 AR itk
R BB LRI BEREAE B IR PR RIEEAEBEL R
28R AERAE LS FEOE A B AT RS REP S 00 B2 135

I~ g&EH:
4721 PRI BRFLR € §H AN GRS 0 1T BAREE R LR
2o AR A KRR LR Y ARAEL BB 4 21 pRFL
RE gk ITaztmidy -

115




A A SRR R RTRPE B AR LB LR

ﬁ%ﬁﬁzﬁ B RFRP
BB 1 T RS
- sﬁﬁ@=noﬁ993M§wlﬁ112%xwwu¢ma

S EERFECRRFAIAESL Y U805 %
~ MR AR
PEAVRSHIAREE Y FREE PR e gk
IR A SRR/ L 1L
IR S ) s
IARRER D MR L
A R
RE- CAE

DA A EEHEE RS kA 341 A BTEA LS P ET A HE
a342£~a343>31a@@ﬁaﬂi,

2. #H R g Y BREF M- F - st h By B F S stk B IR R AR L o

3. M haadARiT 0 ok 342 % £ 3437 N BT RAHE 0 I SMST0 Bl bl
5 2505 54,735 85

4., £ 342 =R E A3V HIHEL > THA AMdE MaEHT R IR Y RE S

SRC 4+ % { Belie NI p7 £ 32 -

1

RS R Y LS HRE Ty

Ri

A 3412 N BT R E R AE T R
B. FEEZBRALPRFRY 2 G5
®RUE- CORBEIRRE
1. %%ﬁﬂﬁi%%ﬂﬁﬁﬁﬁiiﬁﬁﬁﬁkﬁﬁ’ﬁﬂ%#ﬁT@—ﬂ’@%
% 1440 kgf/m® 2 2560 kgf/m® -
)

ik

A.

W
=
=
»¥
K
W
Skt
>
¥

4
-
-
—
it
P
ik
\_.
il
X

116



A= AL S FEE
1. &%wF 433 &4cab? de r 0 T4 S8R D A KL 03AL & £/ > 700 kgf/em?
FErl b2 4idh4 0 he<200mm ; o
G A S5 IRE S LY RCIV A 2 F & dhd 58 A Puc e Puc> 0.3AcfC' 2 % b 4p B
FTHRGMEHESE R LR o
N
A 433 HAviE= % = 3 2 Aaif o
B. R G 2 o
FMr B2 fE
1. B C43.6() B &7 2 85% 5 908 » Bigco
A R C43.6(a) T B o

TS
ﬂ\»\gé"w 1 iF R REL R R LEITE D

W=

\\Qr

il‘b:& ’ ﬂy\lﬂa@“’i ﬁ gpi-ﬁ— /k15f1%€§ °

117



&

A SRR RRF R R EXF LB LR

ﬁ'ﬁ'ﬁs-& /"'6"{_ ’f#—lﬂ “J—J:E_“%f7
BB ARIBITHS ] 2 gg‘:’i‘gwﬁ.
SN EHBER D110 97 7P (AP -)TE | gF00A~2 P304
- ERFEBRFFRIEFTT Y w805 ERE

= SR AR
PEARSHEIAETE R FEEL R EL S gk
R B ?ﬁ
CERE AL RNt =
BRI ARRER L RS R e
P €M F

*A-  CFT (he &
Lo %-F0] L1 Y it 2 SC e hpl o v 39 & T, & 719
™

AR TR RRAIHDRZT
H LG RSP EFLT R

mv ‘;@J

, haratad
%,ngmsé%ﬁa?o@a%%zﬁ
AR T RRAIFELDR -

SAL SRR B4 2 32 £ (RCS)

1. R 841 en2.2)iF~>EHH S Fa P kkzEE G4 4072 A0 2 851

LY B TR ORRENE R BB ETRAE, Y RIIEY N F G R

Mo et - B e o R S EEP R &N F S W L AR R -

2. BIC86.1 =& B At » B9 > 25 BIR4e » &8 o

3. T F ¢ RZBer £ o

4. BREER YRR F L MRIE 2SN HILF 0T 2 4 Co

5. RCSEHFT 4 pr2ty ’E‘Fi‘})’?”’ R Y WA AISC 2 ACI3 B 238 # 1 i
2 ¢ Y P A Bkt D ing Y Deierlein 2 %R R B P ATE AR R R
1ARFTE P AR AR 2 2 5o

6. AISC ehispsp R- 8 > 2 & ¥ g WRAN > 2R T RPN v & URRRE

W2 NMEFLEIFEY
7. EVERRD T4 %R R ACI3I8-19 s 0 &2 )N ACT F & 6% ~ B

A et 23N A 2hE BRI 50 o

8. ’ﬁ GEd: ] 7f;1 A_] i,?bti Rt 5 v o N7 % )@\% f—;ﬁ_‘ﬁ /‘?Jﬂ‘?’ ;ﬁ% ﬁ‘_%ﬁ'%ﬁ
E o

118



|k
A. u+?ﬂ’“ﬁmﬁu4’%ﬁtﬁvﬂ%ii%Jf PSR LR AR R F R E S B
TR Y o om AISC2HE T4 55 B3 N~ 8 o
B. P#EERT ACIRTFERFAIBFT I A L 8 WBRHEME § it Vg
P2 PR ZTV ALY RRRE R 3 o

T~ g ;i s -
1 LU
AL EREELTF ) e REFLRELLEAB I X W RFLE ERLTEFF

119



G AH SRGRD R IR PR B AR LB B AR

WA 2CRFEL R € 2% £ ks

G 4K STIRGED HRRRP
SRCAFEL R € §hedk
-~ EERERF10£40 21 p(EHz)T =200 A~4PF00 A

I gRFE AR RIBFLY 802 6RE

. MRAR
GRLA AR
Rt 2T I BT E CHR R R R R ML
TREF B E R R RS MG BE L s B ARR-FY LD
AR~ R RFH > Bl A Fog s FlARE L S Rk S
EiR e FIMFEL L BggkALE

E fEP T
A. FHEFiBiT

#*4- : SRC e &

1

. ZEarFsgn-
HRE- CRFEIERALESER)FRE

I By SSEmms Rt BoME NP RRT

2. EM R A S LA T 24 RS BRI (2021) gt kR
3. HhRAzsE Ry M S an B o

4 FTHApqfs T ERA D/t 8 AISC - Ko A R e ATHEE > BFLARERER

S T RTPE SRR -

it

By SS gt > % F SM 2 SNo 1 4% RC LFL# s R R AL
#1 o

HAL: S REI T E R 288 (RCS)
1. J&gg 9 4 ASCE 1994 3%~ et & 4 jg i@ * 2015 # Stanford # 3§ 84 ¢ %

R N TR R AR RN AR A Bl KR A ~ F s &L
120



5435 FIFVIEAREC B BOF R R AP T -
2. Stanford 47 %2 2 FIRF 7 § 37 § o & gl > BlAcHDRRE I g i U E
B RS FeE- B o REEPFLRE

]
FHCL A et 3k # Stanford 49 M FOE 5 %] ALY 2N 2 N M3tk 0 £ R

Kite

BRFAISC 54 0 ¥ 57 R o &2 338 o

BHEr RIS NERBAEGE
-~ BPASUFRBEEGE ARANIRFTEE R BN LI RPE ST
SR p HRE Y G SN E T AR R R AN -
o BEHERSRENSDTH FLTH L TR AR R A KT
HAP 2 o
v AT A S @ﬁf@]ﬁmﬁgﬂ;@ Hoofw B A S 5 R B
o5 135 R o ERB LS oL 90RZ 90 B o

1
BB PRPHERN GBS LIRS - § SHIRTUSEEC R TR &
B RRARIRFET -

B. #i33
HYE- CREIRAR

)k

D. Rf Ch35H#H2 PR %= » ¥ £iR S 2 WI2f#c Bc ¥ 5~ 5 Ec=15000Vfc’
(kgflem?®) #18 :x % Be=12000Vfc’ (kgf/em?)

E. 4 Ch63 - & f¥w i » gt RAFUR% A fC 7 73 210 kgflem® £13 #¢
% 280 kgf/cm? -

it

F. 2R ChO2 ML % = MRS » RS 2 R B A o7 @2 210 kgflem® 52
iz 5 280 kgf/em?

121




A A SRR R RTRPE B AR LB LR

TR

B. 4 Ch63 - 4% £¥ w3 > 4¥ HREFRES 3 7 % 3520 kgflom® #1 #c

it

% 4200 kgf/cm?

B AL EE
I, 433 S FEE > ¥ 24 RCFAHFER TR P G 552 o L FiEd o
2. AP A33 B2z A B REY R AREF A A300mm o Fder A S

2 E RS YT 2 g B 4dom > 1.5dy 22 (4/3)dage ©

it

B. w g RC P%E;Q%L%%“‘ e g 57 X Rl X FEEHL 0 YT S € R o
C. 2#FCh43342 2 5% 38 ¥ ap R 419 2 3 BFEE7 @ % 2 300 mm >
G BB > 2 3 @D 0 G dom s 15dy 82 (43)dage 2 B % K 0 B AER

O b r BT -

EL RS

I 2 Fm A &R gt 2 et 6] o T EAGE R 0 Bk R R R
R TES T ST Aok SR R o

2. LF Bt xIRAISC341-1634 8 (100 0 H P #4423 F1F Ry &7 %4 AISC341-16 #
TABLE A3.1 -

122




it

Sfe Ch34 4w 75 2 58 8 2 38 0 4 3.4-2~% 3.4-3 ¢ SS490 ~ SM490 ~ SN490
B R o

g Ch34 4 ¥ 855 2 T8 % = 910 4 3.4-2-4 343 ¥ % SS400 5 (A36)3% 3"
R

H45 Ch 3.4 4% 85 2 B 5 % - 38 & 34-2-% 34-3 ¢ 4o » SM570 % (A572
Gr.60)2% 3% i %o

245 Ch 3.4 4 ¥ 455 2 Th % 238 0 g2 AISC 45— R ¥R £ 343 ¢
FELpr s Up 2 278 5 And > Aed > A2 (8 > TSR So 2 fpMP o £ 7] IR
FARF? FES— B BB EY 2 fER

Pt R phd At b Bk AISC ¥ AnaZ b4 AR B R 0 SRR A e
P REEA P E)E WA 2 Anadp BB BT

i

LR C433~ B C43.4~ B C43.6 Sl e &g s> Eikfae B AE2 30
AL NS A SRR R

TGS 433§ A 8 R 3T 300mm 7 4efie D13 dhe 4 25 550 4450 §] C4.3.4
LG REHARSET  RERP AN TR T R RAE -

A ERE 1T MR A 2 R RR (R

123




A A SRR R RTRPE B AR LB LR

G e SRR R
SRCHf=% F € § R eér
- EHRFEE 1102102 5p (&= )T =230 ~~4pF 30~

= EHRF B IRRF R Y o804 §RE
=g EL: RS -
§RAA R TR

S LR FIME IR EL 2P 4 K AT FTTE B K
oo BUD T G T Rt BURERIR I AR L T G
PRI E YRR BRI RN A s Bl L Rk s

EREes T RIRITE L rg kLY
A L
- CFT eh i
L AR5 - FARRRATH A o el TOR w8 22 e R
B e Fg % o 5 SRR gR g P EEGHFLART -
TR H- RAR LT PR PERATN G 0§ R R S B R
jg °
BALT SRR AR 2L R & (RCS)
L 8.5.1 &7 % chfasi Rt ¢ o F SR R R st s TR <
2. 8.6.2&iEv ¢ W 2m o FURF LAY o o WA F i s B o
3. MPAE EERE O RFPRARYE  FALRFRIEIRE LY Q_%% ’
AR I REREREHREA ) B B RS B p R o

it

Ao A R ERB TR R R o
B. #-®rt Ryt ARBIR B s R WAL T TG R
®¥E=: BLETE
I, #eha @ 5o pld Ao 373 Aw? Awo 2 B A, X F33T9 L Z 40 2
B R ER B B HATH R -
o)
AN S o SEA SRR SR AL RS SR AT S T

it

124



BAr: HURFEE

1.
2.

4

20cm = * 200mm > ™2 k- H i+ o

B C4.3.3 B C4A 3.4~ BC4.3.6 4 "BHS » FBz i > eztw 2 & o

BAPNE  BEREY £EING4E -

BN F B L -

~ ERE
AR R BRE G RARY DT P

125

5o

%

o 0 B RAF L EFTAT 0



G0 SR R R PP R AR B R

PERBSARELEZESE

£ = £ 55 kst L 1B IS AR AT AR B
ARG RERTZEERREED
A B ER R R RFRRT =S

2021.04.21

sTEERA  BPBHR
EATAZPE T ERALBIEERESR

cechou@ntu.edu.tw

HEEFA:EMEHEL SEAR :  BBEXEKE
‘BERURTRFRGLHERRA EFURTEFRG LB

yfliu@narlabs.org.tw tkchow@narlabs.org.tw

&
TENARSHELHE
EPEEEE
—— TRADE THETER
SRCHHEZE S EREHE MBI

fE+rEER FHERE

|
h PRICF el FRIEWHFR
FHEF AR (12 /)14 MEEEE MHERE
SRC’:EﬁF"?ﬁ‘"/J # BURIREI BRI REmE L

Tl RIBE FERAE

N e 7 BRXERE BERHE
l PAEEEEIERT l A EH LIEFHE AMEHL

b 2 B BA8S B - RHEEETAR:
Rem ERTREAMEELE || S5

wiat B TEERReE | © | IS S
< Z SERE fl labs. tw
BEREuasAngE | For AUEREERE | i

R B R EE ot Bumasmes |- EETER:

BB
2021 FEET BR4RSRCIRE R IE N EEZE F2 ASRCfE§ﬁ§E§§§ tkehow@narlabs.org. tw
2021/03/26 13:30 ~ 15:00 SRCIREF RS RE é(mm EEN 92-G08008 18
2021/03/26 15:00 ~ 16:30 SRCHIETHR F‘/J\ﬁﬁ %(’E :J)
2021/04/21 14:00 ~ 16:00 SRCHBEE T EF i

126



127

TIFREERERE

TSNS B L R R RIS SR B
ERHRHARESELD 0LA29E

R

EE «- HAREESRCH KR IZmER 5T HHE
RERMAREE

[ZEmsaRTaRRETEREREEES |

| Bz zeR R RERAREEMABEREEZ S AR | |

<3

| =g AERMREZREENFERERRERES RS | |

<3

Wi & H AR B L Rt IREE IR SUEET B R
FEZMEHMhER L IRGESTETERNR

<3

| fEHRBRRE =R EERRREE | LA

SRCHYER
EEAEEREMRR/)TEKE

il i st T (RCS) AH MR 2125
REMUERRETES

:b 9” .



SR R R R AR

128

hTal
SRCETE S

- BEEREMERR T EREREAERELERE
1S 88 5 5 % S5 B8+ SRR

B minEEEYmSE
C AR BB E SN R R L

BEMREZEE -

MBI ERR I & E -
AR AT TR S L E S A

ZMBARMEE - SR REMAHEEE(RLIFMRA

AL IE(SRC)EEE -

- EEMMERL 2R  SWHLEENMHEHRE
Rl Pt b= i rh e a4 o

#8) - E5ENS 8 = S AR

- SEFRBMERBELE+SSE
- (BB)EREMERELE+SCE

05 S AR B L 4EE?

heal
BT

> AR
ST

RTREEBE1005F)

AT EZHE SRC BiE - BR—K

RIS 2 RC IBIE 250 AT - AT ERA

B AR R E 2 MR A7 FE AT

(1) MRS : Bk T REIREENER
S0 AARR o R -

@) HFERTRE | Bk NERLIER
feEtiRes o Besd2] -

HEBELE

KRS EEZ 5T SRC B2 - BN —ARH
BIE () MBHERTIBIE RC)ZEAT - 58
FTEERRNBE T E 2 Bk AR e8I -

(1) SRS - Bk TS EIB R A IA A
KRR o WEEE(1] -

) MmRERTEE R TERTERR
=T#RE5 ) M) -

55 - BREEIAEERREEYNREE
BT (Steel Concrete - B SO@IS 2585t -

IEAEB ISR B+ B A (o I SR (i
BRIK RE L FIENMBANSE - B
EEEERIRERT BB OESEE
EEVSNHZnEM - HRHE RN
WSS - MEEEEt SR EE8H
i S En - SNERYSEENER T A 28 E
BlAFEE - et S @EYREIRE(NE
ERNEERIHAHBADE 2TE o




129

B2
EEREEREGE\ERE

Br R EESRCIHE AISC 341-16 AlJ
=I0oe ; E100 AISC 360-16 2014
eyl 1 (EE1005F) (2014)
Bpa Ay Pag A b pit
3E E = E
S8490 ~ == 43 148 ‘Ry_F= 35 2:37 RE 56
b SM490 ¥ 61 R s 56 | 60
i HSNIVE  Fy=3.3 vem® Fy=324 Mpa Fy=324 Mpa
\ bit R=1.1 R=L1
E [E
3E 1.48 |— =30 237 [—=49
SM570M et 5 5 50 0 -
- ¥ Fy=412 Mpa Fy=412Mpa  °
Fy=4.2 t/em? R~1.15 R,=115
‘ ERE © max(D,H/6,450mm) |
SN490 | |
1 T T T
by - h:ghrli}' t:jUC_tile Ilfmf:fllg hea=35 [Rgp=rad Kena = 56 A, =61
hyq © plastic design limiting B
1 kg - moderately ductile limiting SM570M i Ay T 56 i
&, ! compact element limiting X ) . .
- Ia=30  Ag=38 A = 49 A, =50

iR 2(&E6I1-SN490) :
EEREEREG R ERE

. A

SEHREERER/NEHE ZGTELNES

EIFfr %)ﬂ%?ﬁiﬁi?gﬁ ° &7
SNas0 )= > r

Apg = 35 lpd=43

~EEAAE -

EREERART cww

(50 — 5)%cm?

A= 56 A, =61 g0em I|D MR
o) A, = 56

AR

© AESRC (A< A)

@ AISC 341-16 (A< 434 )

S0cm

£ ) (Ag )[ B+ Pm-] AsFys| (e
Agp, = 03sh —1)l1- = _iays - 2
sh,1 she (Fyh Ao P Agpq = 0.09sb, (1 > |\Fym 4.34cm
= 1.32cm?
® ACI318-19 (A>A)
4 = 0.095h (f_u’)l:l_'PS-'-PhL'(':I fl A
" L B G Agpz = U-3Sbc( . )(—‘g— 1) = 2.296cm?
= 4.15em? Fyn) \Acn
Ay, = max(Agp 1, Agpz) = 4.15cm? Agnz = 0.09sb, ( e ) = 7.24cm?
vh

Ay = max(Aopz Agnz) = 7.24cm?

£ETRE - EEAISC 341-16 (2016) - EEIACI 318-19(2019) -~ BESRCIRE



A A SRR R RTRPE B AR LB LR

rRRR2 -

AR hEE£1i% 200234 RAISRCR T IRAL X5 Bl

REENE  mmam EEE

Apg (AISC 341-16)
AISCEP IR 18 S
BT T SR

g BESROREREM1002)

AS72
B (e 40
7.8 > 21
(W12x58) o1
. J5
Fy=3.5 t/em?
ALI(2014)
19

MAERBESRCHART G, ZEH - BEAAETETIAE -

2 & 308 1 Chou and Uang (2002), “Cyelic Performance of a Type of Steel Beam to Steel-Encased
Reinforeed Conerete Column Moment Connections,” Journal of Constructional Steel Research, Vol,
58, pp. 637-663.

— B 90em
iR oy LR
ghoe H_'
?rﬁu 90cm ] Y

—
Slem
BIESRC (4 < Apa) AISC 341-16 (4 < Apq) Chou and Uang(A < Apg4)
Ash.l Ash.l Ash.l
LGl [ [-4521)
= 0.3sh, — 1|1 ——— =0.09sh, |1 ———|| — =0.09sb.|[1 - ——[[—
¢ (Fyh Ach (Pu)u . Py |\Fyn g Py |\Fyn
=1.32cm? = 4.34em? = 4.34cm?
~ 2 Pt P ACI 318-19 (4 > Ay) Az
Ay = 0.09sb, (25 ) [1- - o K
: o Pudu o —ossh (TN Y | =035 (f_)( o 1) [1
=4.15cm* B e Ean A “\Fyn/ \Acn
= 2.296cm? AgFys
—— 2 = 1.38cm?
Ay, = max(Ayp 1, Ayrz) = 4.15em? L
s (Ash1. Agiz) Aus = 0.095b, (‘_Ff;) e
vh,
— 7.24cm? Agy = max(Agy 1, Agp2) = 4.34cm
Agy = max(Aypz, Agns) = 7.24cm)

EER34-3180 A, WU - WIEIRL P HIEA, EF
B R B RG &/ EKERKE T4 EHRME RS ERER
E - AREBI - RENIEBETHRRSEHRNEKRE -

130



131

TRRRZ |

R3.4-3BFZF1EAN

» BUGHSS400 - SM400 - SN400#R - #HiiESM5704%

R <
And
E _
§8490 ~ 1.48 e 35
b ¥y
- SM490 :
L EISN490 Fy=324 Mpa
‘ bt R=11
1.48 f_f, =30
RFy
SM570M 5412 Mpn
R=1.15
E
$8490 « U.OSSﬁ: 48
_D SM450 Fy=324 Mpa
' T BISN4904R
N Ry=1.1
[ L. b
0,085~ 36
= 5 5
SM570M Fy=412 Mpa
R=L15

TEeal

& #SRCIREE
(EE1005F)

—=70

F, 109
Fy=3.3 t/em?

8E &

T

Fy=4.2 t/cm?

EZEF18Ana - HUESS400 - SM400 - SN40O0#E - #iI&ZSM570#K

HEGEESRCRHMPE=553.4-3 - TBA MR - WA E=REB

RITRE(RE100E)

34 MFEEZEEL
2SR R LLEBED - RWEHRRLT
SEEEZHEMARNESE43 4445
Bl4.6 EiZ1EMARES  HilS EmbH
ZEELEARBARTEI4-1 B3.4-2 FRFIZ
B - BERIEGEEERREERER IR
HEH AR SRS EELER/ARE
3.4-3 B2 ME - LR Zapd Eip 7
RIF R Bt A SR E 2 & HE
MEELEZ LR - HpFysBilE ZRE
FE(RIET] - E<RINE ZIEWES - S48
BHtficm?2 -

EFEBE
J4MBEE ZEEL
2LHBMfRRTEED  SHEHEEL
SEEEZHEMERESE43 4445
H4.6 Bz tHRRES - HilSEmEEM
ZEEEFBAREIL1 B34-2 52
B - HaRN B ERERNERELIEZ
HEEERES SRR B ELLREARE
34-3 FR5ZME - LiERDPZohd - apd E
wp DRIERTHER 2EE M - BiEE
T 6 T B B T 2 8 R TR e M R PR ED
2ZER - BEPFys RS 2 REFRERER -
EsHfl S ZEHES - B 5tem? -
Ao EREEA  SUESHES RS
Apq EUEISEEA - BIEERENT - WERE
Ao o IFEEHEETEGER - AEEE
Jyq - highly ductile limiting

pa ¢ plastic design limiting

), : compact element limiting




B R R PR B RERP LB FR

1 g .

a2

F£3.4-2 BEEHITAN - BL3ESS400 - SM400 ~ SN400&R + Hi@SMS704R
SESRCHSS

T , (RE100E)
Bt NHES hna

AISCrR #H B35 18 5 B E

Apa hp

55490 - 16 21

. SMA0  —— = 9 (FEETHR) 7 20
‘RE [- ELSNA490£R Fy Fy=3.3 t/em?
& b/t

e
21

—— =10
i) VFy -

Fy=4.2 t/em®

£

h
J+£]

16
4 SR = =
ﬂT‘ »HI“ SMS70M " 8 (&

|

P
o
E:|

[(CsN#o0 J— :

kg o highly ductile limitin
hl ghly g Aa =9 e

kpg ¢ plastic design limiting

k, 1 compact element limiting SM370M | |
i T f

Apa =8 g =10 12

iERA3
AlISC341-16 $EERF
] 5 i ed Concrete Column) Bl 5 i §i:

- ZEIAISC 341-163R&IEX
(Sect. D2-7 Composite Connections)

f€) Faee bearing plaes consisting of stiffeners between the flanges of steel beams  (2) Forconnections between structural steel or composite beams and reinforced
shall be provided when beams are embedded  reinforced conerete columns or concrete orencased composite columns, transverse hoop reinforcement shall
be provided in the connection region of the column to satisfy the require

<

walls

() The nominal shear strength of concrete-encased steel punel zones in beam-10-
column e shall be calculated as the sum of the nominal strengths of

the structurul steel and confined reinforced concrete shear elements as deter-
mined in Section E3.6e and ACI 318 Section 18.8, respectively

Longitudinal Face bearing -
reinforcement plates | |
. - | !
[ O —t #
13 o \ b
| | i i
—_—, |
|4 e | 1 b
s P = | !
L= s U = —
Steel beam
(through joint) - |
Reinforoed concrele g
column

Fig. C-D2.10. Reinforced concreie column-io-steel beam moment connection
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AISC341-16 EEFR

5735 5 + 1 (Reinforced Concrete Column) BB @R 15 S
« =EAISC 341-167R&{EZ
(Sect. D2-7 Composite Connections)

(c) B i A AR BE LA SUAENS - FEE R EARE
TRHANSN IR -

(d) RiEE P FREFLEFNRRRE ZRELENE
£ 3Bl Section E3.6eEACI 318 Section 18.82th
Ui Z M B RWRENRE T 2 ISHaE 2 -

Longitudinal
reinforcement

Steel beam
(through joint)
Reinforced concrete

Q)R ESEmnREARNER LI NRESEH
Hit ZEE - BEEERREREERRZAC
318 Section 1882 F3k -

column

Fig. C-D2.10. Reinforced conerete columun-to-steel beam moment connection.

E AN
AISC341-16 EFEF,

#il §7 38 5% + #¥ (Reinforced Concrete Column) BE @R V1S
« EBEIAISC 341-163REEARER
(Sect. D2-7 Composite Connections)

For fully encased connections hetween steel (or composite) beams and reinforced
conerete (or composite) colunms such as shown in Figure €-D2.10, the panel zone

oncrete and stee| shear

unels (see Figure C-D2.11). This superposition of
strengths for calculating the pancl zone nominal shear strength is used in detailed
design guidelines (Dejerlein el al., 1989; ASCE, 1994 Parra-Montesinos and Wight,
2001) for composite connections that are supported by test data (Sheikh et al., 1989

As in reinforced conerete connections, large bond stress transfer of loads to col

umn bars passing through beam-to-column connections can result in slipp

of the bars under extreme loadings, Current practice for conere

Connections to Reinforced Concrete Columns. A schematic conn
for composite moment frames with reinforced concrete columns is shown in Fig-
ure C-D2.10 where the sicel beam runs continuously through the column and is
spliced away from the beam-to-column connection. Often. a small steel column that
is interrupied by the beam is used for erection and is later encased in the reinforced
concrete column (Griffis, 1992). Numerous large-scale tests of this type of connec-
tion have been conducied in the United States and Japan under both monotol nd
cyclic loading (e.g., Sheikh et al., 1989; Kanno and Deierlein, 1997; Nishiyama et al.,
1990; Parra-Montesinos and Wight, 2000; Chou and Uang. 2002: Liang and Parra-
Montesinos, 2004). The results of these tests show that carefully detailed connections
can perform as well as scismically designed steel o reinforced concrete connections.

connections is 1o control

slipy by limiting the maximum | final
bar sizes as deseribed in AC] 352R-02

Longitudinal

Face bearing
reinforcement lates

Sieel beam
(through joint)
Reinforced concrate
calumn

Fig. €-D2.10. Reinforced concrete column-o-xteel besn mowment connectinn.

S 30EE : ZEAISC 341-16 (2016)

In particular, details such as the one shown in Figure C-D2.10 avoid the need for field
welding of the beam flange at the critical beam-to-column junction. Therefore, these
joints are generally not susceptible to the fracture behavior in the immediate connec-
tion region near the column. Tests have shown that, of the many possible ways of
strengthening the joint, face bearing plates (see Figure C-G3.1) and steel band plates
(Figure C-G3.2) attached to the beam are very effective for bath mobilizing the joint
shear strength of reinforced concrete and provid onfinement 1o the concrete. Fur-
ther i on design methods and equations for these composite ¢ is
able in published ines (e.g.. Nishiy etal., 1990; Parra and
‘Wight, 2001). Note that while the scope of the ASCE idelines (ASCE, 1994) limits
their application to regions of low to moderate seismicity, recent test data indicate
that the ASCE Guidelines are adequate for regions of high seismicity as well (Kanno
and Deierlein, 1997; Nishiyama et al., 1990; Parra-Montesinos et al., 2003).
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— Deierlein et al. (1989), "Part 2: Beam Column Moment Connections for Composite
Frames,” Journal of Structural Engineering, ASCE, Vol.115, No.11, pp. 2877-2896.

— ASCE(1994), "Guidelines for Design of Joints between Steel Beams and Reinforced Concrete
Columns,” Journal of Structural Engineering, ASCE, Vol.120, No.8, pp. 2330-2357.

— Parra-Montesinos and Wight (2001), "Modeling Shear Behavior of Hybrid RCS Beam-Column
Connections,” Journal of Structural Engineering, ASCE, Vol.127, No.1, pp. 3-11.

— Sheikh et al. (1989), “Part 1: Beam Column Moment Connections for Composite Frames,”
Journal of Structural Engineering, ASCE, Vol.115, No.11, pp. 2859-2876.

— Nishiyama et al. {1990), “Strength and Deformation Capacity of Reinforced Concrete Column to
Steel Beam Joint Panels,” Building Research Institute Report 71, Ministry of Construction,
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i mER 0.74\/F A; = 2490 kN 1868 kN
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ereal NAR
At L8 E
R EE
REE 15H (kgf/em?) R &t
TR LR
210
#* 420 Ch6.3 SIERREHFERER
TWN-100 = 560 EFRIR i H5RHE
EMRSLT 420 Ch9.2 aERIEHHERER
560 AR Al BREE R
—MR(EEHEE 210  FRIRE i
FIERCER R4 . I T Ch1921  EEHMBEER
BRI ERBE R GEE(FEEER) 280 KIRE
e Normal Weight Concrete 214 701 Section | 1.3 Fi2ZsER B AR
Light Weight Concrete 214 418
Concrete used in composite components-Low . .. PROVISIONS
s Seismic Risk L s FIR B ER B AR
) Concrete used in composite components- 210 No limit ACI 318-2019
Moderate and High Seismic Risk oMt ch19.21.1
ATT_SROMINT AN ﬁiig;‘ii 150 240 rh?2
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FREFR SN
IREEE [FRE(TWN100) BISELRE
3.5BMZE EERRLT ZEMIES Ec TTIEA BERELT ZEMEE Ec TTRA
B 150007 (kgf/cm?) 1200047, (kgf/cm?)
4. SR M ER TP ZESERERAED 4. B MHER TP 205 R ERREN
6.3 —BTK RHAR3,520kgf/cm? - 52 REMRE KREARR3,520kgf/cm? - S5 2 R E R E
. > HFREARS,600 kgf/cm?2 .« EEHIRERE AREARS,600 kgf/cm2 - BELHRER
BEfc FE /D210 kgf/cm? - BX3& Efc' RH /Y280 kgf/em? -
BRI ZAEMEBEEC T//IR210 R ZHEMEEEE FB/RR280
kgf/cm? - @EEAS MR R TEME TR kof/cm? - BB RS EHER L EMEER
9.2 #H FHRTEHREREKN420 kgf/cm? ZRERLI FREMEEEARS20 kgf/cm? ZB LR
.ERL FERUMERRIBVESRAREMER SERNMATERIEBMESRBAAENES
EARS560kgf/cm? ZRELIIF - BIUARE EAMRS60kgf/cm? ZERLE - BUARSE
B iR E AR O T T SR S - 12 7 BT T EA R E -
a2 NAR
i 58 8
ABBE P
FHE0 I5H Fys ’?tﬂcmz) KR
#* = 3.52 Ch6.3
S CNS 2947[§25 45 2 FIEL S 2.192-3.314
i CNS 4269 [§2 14518 PR (208l ] 1.988~4.282 Ch9.2
CNS 13812 [R5 FE FRELEmM | 2.192~3.008
AISC 360-16 Structure Steel = 5353 Section [1.3
COMPOSITE MOMENT-FRAME SYSTEMS AND = vaig
SHEAR-WALL SYSTEMS i
ATSC341-16 (COMF + C-OBF * C-OSW) < 3874 PROX'Bs'loNS
(C-SMF - C-OBF - C-SCBF - C-EBF) < 4.945
ALJ-SRC(2014) * B 2.896~5.812 Ch21
iR mRER R A
P s SM570 42 ch3.2
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63 —gEx #5 Hf 55E B Tt 25 HAEM A4 #5 H0E B 25 HRERERK

FE HAE AR 3520 kgf/cm? &R EAR4200 kgf/ecm?
E% EE 3: NAR
+E 8 % = % 8 BB
% =)= | FHR T RMEE iR
8RR~ Dz 16mm{#5)
(1) 25 mm Ch43.1

TWN-100 EHAEHZFEBRANRGAIZE

e (2) EFEBELZLS

(3) HEMERAHIEZ1.25 &

Sl Gy © 300 ENEDL MARAS Ch4.3.3
AISC360-16 EFHEEE (mm) FRIE R
ATSC341-16 EBHRE (mm) < 450 PR%\/()!%I?NS
R~ Dz 13mm{#4)
ATT-SRC (2014) SHmEIE (mm) S Ch3.11

Minimum spacing of

ACT 318-19 i max=(1.5 in, 1.5db, and (4/3)dagqg) Ch2523
I EERCAR 5 FR & i 7 B / |\ I BB max=(4cm, 1.5db, and (4/3)dagqg) Ch25.2.3
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) i T 5 T e
N il " < L] .
e 1 S N7 B W17
C14 <30 6.67 29 71 12.71
C29 <30 6.67 36 64 10.89
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2(20F/B2F) C1l <30 6.67 64 36 19.37
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HEEREE C2 <30 6.67 63 37 23.82
(20F/B4F) C1l <30 6.67 64 36 19.12
C9 <30 6.67 64 36 20.12
C5 <30 6.67 69 31 20.10
At gE
FREEEIZ Y
IR0 B84 (TWN100) BHE R
- = o 2 BEWEER LT Y HRERE A
a33nzzy [ PENEERLREZERMETEN 300 mm - BFEERES B4 cm
& 1.5db&(4/3)daggZ BAH °
$SRC 1 tP I 55 B9 RIEE AR 300 mm
B - RS SBARE R T OB R ARG S
£ SRC 1 ch BB A7 A0 RIEE AR 300 mm EEEES - PRSIEA 5 &)\ IIE > B (97E it R
s 15 - RS ER L NE RN RS B - BN RA RGN B
BEWIES - UBMECA3A Fon - BBHETER - FEERBES - B
R R AR P PR B B B A Y )
W R 2448 7 15T - SUREIBICA.3.4 P -
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BELBHRE

2 A

#EAFERN R BNTHRESLEREBZA - AT DS
KALESA RSN Apd # SR GREALHOES
WRh  BEFLANBBGHRL -

Ahd : BIF-3FMBB&R » G BN &4 » sl ERst

Apd : ReERER » BESY o East 15
Ao : R A BHESBER ST D

ZBELRH : CFTHEELEAZE

400 ~—< P 420 e
\et 30 o 30

400 & P ogo—m—< OP P

- ‘ [\l x|
T > ] ( 1
§ F a ‘ -
/ r o
== e | HSS-18-40 HSS-11-40
CFBC-18-4 CFBC-30-20 t=20mm =22 mm T
t=20 mm t=13 mm
; b d t bt Axial Force fy E Ry |TWN-100| AISC 341-16
Specimen
mm mm mm KN Mpa Mpa Apd Ahd Amd
CFBC-18-40 400 400 20 18 10090 (39.8%) 540 200000 1 333 285 456
concrate-filled box
cglumn (CFBC) CFBC-30-40 420 420 13 30.3 9330 (39.9%)| 580 200000 1 322 215 4.0
[ESiwa = el il
CFBC-30-20 420 420 13 30.3 4058 (17.8%)| 580 200000 1 2.2 215 4.0
HBC-18-40 400 400 20 18 6575 (40.1%)| 540 200000 1 333 125 146
hollow box columns
HBC) fi84Z=.0 58
¢ ) iR i HBC-11-40 280 280 ) 107 4910 41.7%)| 520 200000 1 340 12.7 14.9

SR ¢ Chou, C. C., Wu, 8. C. (2019). “Cyclic lateral load test and finite element analysis of high-strength concrete-
filled steel box columns under high axial compression.” Engineering Structures.
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HEELE

i b d Axial Force fy E Ry |TWN-100| AISC 341-16
Specimen
mm mm mm KN Mpa Mpa Apd Ahd A md
CFBC-18-40 400 400 20 18 10090 (39.8%) 540 2600600 1 333 285 456
concrete-filled box
column (CFBC) CFBC-3040 | 420 420 13 303 |9330(39.9%)| 580 | 200006 | 1 323 275 | 440
AR 1 AR AR
CFBC-30-20 420 420 13 30.3 4058 (17.8%)| 580 260000 1 32.2 275 440
bit< Ahd< Apd< Amd , Dan e )
GEREIE4 Highly Ductile Members - 5 A0 b )
g 2000 - % 2000
Ahd<bt< Apd< Amd ) £y
ERBERE0-Y Moderately Ductile Members T 2000 - E 2000
3 aom A o

Ahd<bt< Apd< Amd

Sierigd Moderately Ductile Members

SI20 80 40 0 40 30 120
Lateral Displacement (mm)

() CFBC-18-40 v& CFBC-30-40

A,y * plastic design limiting > Ay, * highly ductile limiting »

A

'md

: moderatelyductile limiting » A, : compact element limiting

B % RAISC Ay PHl > A&H#A TR0 8P M &R RNGWABA  joa Ahd AR
%4 gk ¢ Chou, C. C, Wu, 8. C. (2019). “Cyclic lateral load test and finite element

120 80 40 0 40 S0 120
Latera] Displacement {mm)

(D) CFBC-30-10 vs CFBC-30-20

HEREART R =F4£3.4-3
Apd ®Ap={BfEHE S
Ahd~ Apd # Ap=1AME

analysis of high-strength concrete-filled steel box columns under high axial compression.” TH47 BIF~SFIGEE Btk

Engineering Structures.
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A A SR R RPALE R AR LB AR

Bl
AISC341-16 #pERZ U
i Reinfor ner lumn) BIEERR 125

« XBEIAISC 341-167RE %
(Sect. D2-7 Composite Connections)

teel beams  (2) Fore

ing plaes consisting of stiffeners between the flanges
provided when beams are embedded in conerete columns or cone

ections between structural steel
or encased composi lumns.

column con

the structur

Longitudinal Face bearing -
plates

reinforcement [ - =

e — e

£ d $i s
e

5 = s Sl

7
Steel beam

(through joint) -
Reinforced concrete
column

Fig. C-D2.10. Reinforced concrete column-to-sieel beam momen! connection.

SR/ : ZEAISC 341-16 (2016)

AERA2
AISC341-16 ZEEFR
i Reinfor ncr lumn) BIEEHZ 21#5

« ZBEIAISC 341-163R&E(F3C
(Sect. D2-7 Composite Connections)

(c) BRI SRR E CAESURENT - FEFESIRAY RS (2) HEZESHRRAMGREL NSRRI
1B EEERR - Wi ZEE - BEEREREHIEQEGLIREAC
(d) AT IERIAE 21T IBE DM EERSection E3.6e 318 Section 18.82 %K -

i) & 18 EEACI 318 Section 18 8WiR S L1

HESHEMNZA -

Longitudinal Face bearing -
reinforcement plates

L | .
S e
Steel beam
(through joint) - R
i

Reinforced concrele
column

Fig. C-D2.10. Reinforced concrete column-to-steel beam moment connection.
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AISC341-16 BT

: N=]) :

« ZMEAISC 341-16/R /R
(Comm. D2-7 Composite Connections)

For fully encased connections between steel (o composite) beams and reinforced
concrete (or compasite) columns such as shown in Figure C-D2.10, the panel zone
nominal shear strength can be calculated as the sum of contributions from the rein-
forced concrete and steel shear panels (see Figure C-D2.11). This superposition of
strengths for caleulating the panel zone nominal shear strength is used in detailed
design guidelines (Deierlein etal., 1989; ASCE, 1994; Parra-Montesinos and Wight,
2001) for composite connections that are supported by test data (Sheikh et al., 1989;
Kanno and Deierlein, 1997; Nishiyama et al., 1990; Parra-Montesinos and Wight,
2001).

Longitudinal
reinforcement

Face bearing
plates

/

Steal beam |

{through joint) -
Reinforced concrele
column

Fig. C-DLI0. Reinforced concrete columi-ta-steel beam momens connection.

SEE : EEAISC 341-16 (2016)

iERa2:
AISC341-16 EEFRK

joraN =R :

« ZEEIAISC 341- 165 &R (Comm.
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Connections to Reinforced Concrete Columns. A schematic connection drawing
for composite moment frames with reinforced concrete columns is shown in Fig-
ure C-D2.10 where the steel beam runs continuously through the cohimn and is
spliced away from the beam-to-column connection. Often, o small steel column that
is interrupted by the beam is used for erection and is later encased in the reinforced
concrete column (Griffis. 1992). Numerous large-scale tests of this type of connec-
tion have been conducted in the United States and Japan under both monotonic and
cyelic loading (e.g.. Sheikh et al., 1989; Kanno and Deierlein, 1997: Ni
1990; Parra-Montesinos and Wight, 2000; CI L
Montesinos, 2004), The results of these te that carcfully detailed connections
can perform as well as seismically designed steel of reinforeed concrete connections

In particulur, details such as the one shown in Figure C-D2.10 avoid the need for field
welding of the beam flange at the critical beam-to-column junction. Therefore, these
joints are generally not susceptible to the fracture behavior in the immediate connec-
tion region near the column. Tests have shown that, of the many possible ways of
strengthening the . face bearing plates (see Figure C-G3.1) and steel band plates
(Figure C-G3.2) atiached to the beam are very effective for both mobilizing the joint
shear strength of reinforced concrete and providing confinement to the concrete. Fur-
ther information on design methods and equations for these composiie connections is
available in published guidelines (c.g., Nishiyama et al., 1990; Parra lesinos and
Wight, 2001). Note that while the scope of the ASCE Guidelines (A . 1994) limits
their application to regions of low to moderate seismicity, recent test data indicate
that the ASCE Guidelin
and Deierlein, 1997: Nishiyama et al., 1990; Parra-Momtesinos et al., 2003).

are adequate for regions of high sismicity as well (Kanno
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Specimen Nominal Sirength (kips)
number Description Measured | Calculated | Ratio Noles
Q) 2) (3) (4 (5) (8)
L Plain beam 17.0 14.0 0.83 | No FBP
2 FBP 2.5 15.6 0.69 | Bearing failure
3 Plain beam 16.5 10.8 0.65 | No FBP
4 FBP 26.6 242 0.91 —
5 FBP (extra thick) 28.2 24.2 0.86 —
6 FBP, web doubler plates 35.8 30.4 0.85 |Bearing failure
7 Wide FBP 338 312 0.92 —
8 Extended FBP 46.2 44.3 0.96 ==
10 FBP (split) 29.0 25.2 0.87 —
1 FBP, web doubler 47.0 44.8 0.95 S
\ER? TDlidan bore
15 FBP, steel column 37.0 34.1 0.92 —
I-I'me 7B B ) —I
angles
17 FBP, steel column, 36.9 35.6 0.96 —
Dywidag bars

ZE3R, © Gregory G. Deierlein, Taugir M. Sheikh, Joseph A. Yura, and James Q (1989). i
Jirsa, Members*beam-column moment connections for composite frames: part 2”7, ASCE ’

iREE2:
=1

W 760 x 161
20 x 1252 280 o —y )

@ 150 mm o

-
Beom Shear (kips

H y: web yiaiding

-y

: surfaca cracking

4 Mmﬂ?ﬁnmazcrkmm
for clasty.

= 3 T
Jeint Clatortion (%)

750 mm
frmphmcia s Cooorele:  Nomal Weight
Tg =40 MPa
-

E Sinsc.Sieel Fy - 250 MPa,

= .. s : _f i

k= T K BeinSiesl Fy=40MPa

P

wesax 80 Cig . ag mentare

A = 450 mm?*; Ay = 1,810 mm?; b = 750 mm; b, = 266 mm; b, = 266 mm,
by = 202 mm; d = 758 mm; d; = 739 mm; d, = 719 mm; F,, = 400 MPa = 0.40
GPa (GPa = kN/mm?); F, = 250 MPa = 0.25 GPa; F,,, = 410 MPa = 0.41 GPa;
Fyp = 250 MPa = 0.25 GPa 40 MPa = 0.04 GPa; h = 750 mm; sh = 150
mm; i, = 13.8 mm; and T, A

%3/ | ASCE 1994 - Beam column moment connections for composite frames by Deierlein(lQSg-j
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=52

Beom section W30x108

Beam height d=29.8In Fygp = 50 ksi
Beam width b= 10.5in Torn = Corn =0

by =105in
Thickness of flange th=07ain b, =10.7in
Thickness of web tw = 0.545 in

Column section 32x32"
Column width b=32in
Calumn height h=32in
Specified concrete strength  §' = 6000 psi

SE0l : Kothuria, D., Yoshikawa, H., Nishimoto, 5., Kawameto, %., Deierlein, G., (2015)
“Dmofﬂmmﬂfﬁﬁpem]”thrm’Jnth]quﬂuEngmmng
Center Technical Report Series, Stanford University, Report No.189, Sept.
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