RERIMEAFT LR THEL

v R 110 £ 12 8
(AF2P 223 BRET I EL L A R AABHL L)






3% GRB Hh¥L:

PG 11002-0011

RF2 R

PEEE Y EANFR LI ERE

RAFL P

- R A

PRl Rk

28 L R X774

8 4 R MEXR

B I 3 PEARIIOEDY X 110 £ 12 7
BrER: HEN91F 250~

RERERAF L TL AL EL

¢oER R 110 & 12 ¥
(FFL PN E2EHR O HEAT L EL L P R A ABRMAL L)






S Tm
.o

el

)

o

P

oW O
A
<
=

2 WG SHRPA £ 9T FHARFER T (AISC, 2016) i, 3
8 B AR H IR T crvreeersrseenssessessessessessesses st sssssessessessessessessessessesessasseses 3
= & B LA IR R TR ceverrerrenrensnnsansnnsnnsnsssssssssssassassssssssnssnssssssssssessssassassnssassnssns 6
=¥ A 53R R LR IR TR coiverennennnnennnsnisnnssssssnssnssssnssnssssssssssssssssssnsssssssssnsssens 7

oM o R b
! ;
R

ZF P A SRS B AR EE K 3 (AIJ-SRC, 2014) e 21
F R HAF 2 REI HEHRET s 25
FoHF O GEMORBEI HEREET s 28
=z F A 53R GRS H I IR TR cvrerrereereereressesnesessesssssssssessessssessssessessssessesessessssesses 30

A A SR R FGT R (2011) BRI s 36
- & B 55 R E D LI HIRTF ceerereererennesesesessssssessssssnssssssssssssssnssssssssssasssssssssssenss 37
& BEFBEREIRIFETFT ? A s 40
¥ B8 H I3 I crerereersenssssnsssssssssssssssssssasssssssssssssstessesstessesssses s ssessssessassssessases 42

S
X 3
oM B e FHe
1y

I
4
—
\_q,
¥
s
[
s
B
i
=
o

= & B B B 1Y crerrereenrennesaessesseesnessesesaesaessesasssasssessessessessessssasasessessessessensessesaanses 54
T8 B2 5 s s st 67
HAE BRI P TR s 70
T e O 70

ZEH OREF T ZE SR L 72
ZH RARFEFE R R P s 77
CEI D RN L R T3 TR X R —— 79

I & RAEFF N REE R s 80
P2 E REPFL R RET cmmmmsssssssssssssses 89
B8 R P IR s ssssssasssssiss 90
LR R K CE A S — 92
B R BB R 94

O B P M kb
1y
¥
wdy
B
=
(o]

N

)}V
NB
i



G F A SRR R RFRPEE RER LB EAR

»
>

.
¥ =
FZH  SRCAF FF L FMrrsnssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 96
¥ SRC # 57 B IH BB cervvrsssssssssssssssisssssssssssssssssssssssssssssssssssssssssssssses 99

J LB BT oevvveeeeeeeeeseessesssssssssssessssssssessesesseseesesesseseeseseeseeeeseeeeseseeeseseeeseesesseeeee 94

> >
X &l

»
>

9

Ps )
d‘

Ny
. >
B >
PG
.
— =
o o
k S

7

e 1(Sni2 ] 34 20 1 1T € 3R B AF) e 114

S 2RI R B 6 2 50§ FRE ) o 126
S8 3P S B A F B Q&A) oo 180

II



e e W R e e P R

D

iy

T~

o

N

o

I~

~

~

T~

~

3.1
3.2
3.3
3.4
4.1
4.2
5.1
5.2
53
54
5.5
5.6
5.7
5.8
5.9

% 5.10

5.11

% 5.12

% =

BTN 2 M Gl (0) 2 B (AIJ-SRC, 2014) oo 24

PRI A NN RBZ 3 O3 e, 25
A TEROY (YY) BT RBA N A (Vi) 2o 0B e, 26
Ac, Ace, Ay B2 E(AT-SRC, 2014) 1ooooooooooooeeeeeeeeeeeeeeeee oo 29
A SSRGS T A 8 B 3 B O N e 41
ACI318-19 (2019) 4% &8 582 T 4 55 B 255 2 2% e 41
BRI FURBR D R F R 45
HEAR AL e 47
S e BATHE A SR G TR R 48
G R R T P AREEF A s 49
A 552 S EET B 2Rd HE s 51
F4H 55 0 ST EEL A2 DUF 2 o 52

A AR SRR 2 A F 0 B B 0 T e, 56
BRI R A UTR K RS U e, 57

TRl g Bt 2 B E A (AI-SRC (2014)) oo 58
Y~ R AR4EMAEEHE TE 0 dmd -~ Ahd & * § FI(AISC 341-16(2016)).......... 60
£ 343 FH BT B SRC APV v 65
£ 342 FFRG A B SRC RF I H & o 65

III



N>

4 o2p 2 55 1s 2 L& o2p 2l TR R
b SRR R R AP BRERT LB L

IV



HIEN

Bl =

Bl 2.1 ¢ BAH G EFFEIE L (AISC341-160) e 3
B 2.2 4 PEHE Se 245 7 & Bl (Chouand Uang , 2002) .......ccocveeeeveviieieeieieeeieeeeeieeeeaeennn 4
B 2.3 FAg&Fw B2 % (Chouand Uang, 2002) .......coeeeveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 4
B 2.4 #5% #cyg B % (Chou and Uang, 2002) ........c.eveueiriririeeeieinieieieetre et 6
Bl 258 A B 4 23 2 AN (AISC341-16) oo 6
B 2.6 E A4 4m e T 404833 2 A58 (AISC 341-16) oo 7
B 2.7 B A T EFEERLE (Koester, 2000) oo 7
Bl 2.8 4w s5 iR R4 2 B35 L (AISC 341-16,2016) oovoeeieeeeeeeeeeeeeeeeeeeeeee e 8
B12.9 B B ieEaed (Parra, 2003 ) oo 8
Bl 2.10 o BHAZFFEAE (Parra, 2003 ) oo 9
Bl 211 24428 4 T GFE] (ASCE, 1994) oo 9
Bl 212 ZH4HFT 4 55 B BT (ASCE, 1994) e 10
B 2.13 F3RR A HF 2T H B (ASCE, 1994) it 11
B 2.14 4% 5003 e B e 2 T4 B3] (Parra,2001) .. 11
Bl 2.15 3 4 HEA] 38 (PArTa, 2001 ) oo 11
Bl2.16 2 PRI EEP A 3FE P &k E3RE (Parra,2001) .o, 12
Bl 2.17 ¢ 3RFRAE TR (Parra,2001) oo, 13
Bl 2.18 452 B 5] (ASCE, 1994) .ooooieieoeeeeeeeeeeeeeeeeeeeeee e, 15
Bl 3.1 4 F 2dp 55 % (AIJ-SRC » 2014) oo 21
B 32 PR AN T AR (P AERE E > 2004) s 22
Bl 33 L3535 8 (AII-SRC, 2014) oo, 24
B34 ¢ BAHA 4 F L2485 5% (AU-SRC,2014) oo, 28
B 3.5 4 F RS 3 & B A (AII-SRC, 2014) it 28
B 3.6 4 F 4 550 ES ¥ 488415 (AI-SRC, 2014) s 30
B13.7 RCHEIGE R E B Heoeesses e 30
Bl 3.8 1B 4 B ettt 30
B39 PR EFI T ETMA BB T] s 31
Bl 3.10 B 2ep4a & At 4 P57 & BI(AIJ-SRC,2014) oo 33
Bl 4.1 SRC B AT oottt 36
Bl 42 #* 2 FA2 PHBFDGE(RBELE 2 2002) e 37
W43 F RPERFBEHMBE E 2 2002) oo 37
Bl 4.4 23R8 B ¥ BB TS et 38
Bl45 FHI Ao a kTR 2 B AR(MBEE > 2002) e, 38
BBl 4.6 7T B BBl oot 39



G F A SRR R RFRPEE RER LB EAR

Bl 4.7 3B H AR TESEBR AL B T ooooeeooeeeeeeeeeeeeeeee e e e oo see e seeee s 39
B 4.8 ZEREUE ZFIE BIIB] oo e s e 40
B 4.9 4, 77 & B (4 4 5350 G2 303 5 2 A3 0 2011) e 41
B14.10 & Bt 52 SRCHEZ D 552 BEB oo 43
Bl 411 ¢ BIE A R FL8 8 0 50 F R B e 43
B 5.0 5Bt 205 B bt Bl (AIJ-SRC (2014)) covvooooeeeeeoeeeeeeeeeeeeeeee e eeeesee e 58
B 5.2 ZERE B 2RHE AU BB 5 oo e e oo e e e e 62
B C4.3.3 SRC 120 A §5F2 5 77 2 Bluveereeeseesseeeeeeessessseessesssessseseessssessessessesssessssesseseseensseen 77
Bl C4.3.4 SRC H.2 i 85 85 B8 BV EE R B [13] 1o 78
Bl C4.3.6 SRC 4140 #5 i B 77 & B [13]eremvrmsmernsnernssnesnsnsrsssnssssesssssssssssessssssssssennens 79
Bl C8.6.1 4 £ 5 4 H ot 4 B A7 £ B B AR T T B e 82
B C8.6.2 KR G A5 4 35 75 B Bl vovvvoeeeeeoseeeeeeeeeeeeeeeeseeeeeeeeeeeeeeesee s e s e e s e 83
B C8.6.3 B 4B 55 75 B Bl wevvoeoeeeeeeeeeeeee oo oo e e e e e ee e es e eeeeee 87

VI



g

REARGE A A LR GED C M dRE A SRR B A R ARG R B
BT RR
- Ef g
PR T SRR RGP E AR B ARI00E 2L 3 S
T 10 & o RIRAE I E RS S 6 ACT 318—05(2005)#&%5 ER S Xy
¢ AISC341-05(2005) % iz 4z » 2 12 ACI 2 AISC » % i {7357 > Hp A 2 B 4w F 4
SRR IR T B 1 2 S L BNk N0 40k ARR e o
ot A2 w4 F 4w 55 R 52 4 (Steel Reinforced Concrete, SRC) % 1 4% 2 fri
W AR R R P e B S A SR R AP R
FEFVRE R D UREN MR RS RS T HARAL R
PRI A AR EY 3372 p 2 R gL poa A SRR R P ERP

FASR 2 RR PR R

ERN IR T

FI02 # 3 4 0 PpedRa e s prpne L08R 2 L h e 7o ¥ 4 5002
$2AG o AR RPN R Y R LR U IR R 2
R 5B RHOEL > 2% S SRCRPFLRIE - AFTRF & F TR
BBRBFAANENZERPEHBIEL LR AL FAT

L REREER P ARPRPN HApMH > FLIHEL TS 2T T4 -

2. o SR bkt h W p kxS SRCHLA B LIRS 30 MR 2
ngélﬁi% 2SR BEPRPERE SHREY AR IE REFTLER

3. rREFHLERFAMMBNES SRR RELEB T2 2 vl UF
”WP“%%iﬂﬁwwpﬁaﬁﬁ$%ﬁg¢ﬁﬁﬁo

4, PR VRS R RPEY BT A2 2 Uk RS R L]
TR X SEETRE B b S I N

VI



R R R RERP LB FR
=z ERFER

%

=3

22 4 2 2_$& & (Reinforced Concrete and Steel » RCS) % — f&A7 74§

&
an
U
34
&
[
JN
&
1%
"Sl> %
v

g FRZE P AFE QNP P AL FFILF RN SBRFD
i&ﬁ%@ﬂi’wﬁm%£ IR FARMA Y ER PR AT R

AR IF G 2 FEHROSHE > FEE P PRI mE MY - L) o
R E R BRSERAP YT F S K

4 o SRC BT F - v LEFEW 1 SR B > B 54 SRCHg 4 AR ¢ R
Bt RRt he R SR EaE R PR o RS R U T SRS B
Bl RS E R ERE S R ﬁwaﬁiuﬁﬂﬁﬁﬁﬁ*%ﬁﬁﬁPu
FRAS FHd SR FANTEREML B RICHIRFEG AR KA
R R WP**’ﬁﬁﬁﬁwilﬁﬁdﬁ%?ﬁiﬁﬁkzﬁﬁﬁmfiﬁﬁ
A SRR e RN TR AN SRCEAFMAT RN 4 -

AR O WD ¢ A S R A S 4 S e e s RS TR 2 4

HSRCHZ KX BE §apsn R R R T Rty A SRR T 50
H2Z @8 RBp  FRPeBNEPRFERGFOPRPLE L A ITRET LPRF
BT AT RN G BT R > N RT FRE L KRITEGTHR

P LRl E S 2

T~ 1 RZ2REA

#-%2 RAISC341-16 (2016) = p A2 A F § T 4 2R - X 8 f2
Py (2014) & o Tl 4w SRR R E R, (2011) AP v s 4
o DA SR R R (2011) PR BB 2 Y R TA
%7L2;1@vvfﬁéﬁsp$rm+u;wJ\ Tk, 2 "%z &SRCR#FFA 713
R 300 o 0 S8 DA A SRR Rt R R, (20

o S F AT AR MK

24 ~ ~ 2 - 2h
11) E= 713

itk -

AEIHFRAPER AR 2 FEAAAHPRFI AP RIS I R TR R

ﬁﬁ"*m“ﬁﬁﬂﬁﬁﬁkakbz*ﬂ%mwﬂw*wwﬁﬁpiga,ﬁﬁ
f"’fﬁr&gpil‘?ﬁﬁ’ ll%ﬁﬁﬁ%”‘)ﬁ;*ir} TF {75k 2k

APHBH PRI AT Y AT

VIII



Y.

¥
T g SRR R R RP R K 85 SRR Rl % 851 SR IIF
B A SERE L AER L ¥y & 4 (Bending Stress) it 53 3 »x @ i£ > SRC
BPRHAFAL L BB RLERF LR 3 R LA N FREA AT
IR S e A AR AR o AR e REAGTIREI L B8R
BB RA AR RPN R ERRET - HEP O KERT LBEFET
SRR R A SRR R RENL IR RBEEIMARAZ T 2 K
CEE L

b Y

B SRC g % PRREZR AR BRADRREVERL - J WRFREFN
AAMBRRREL TRER 2 AFPRAERLL ERHUBBRAREI FRBERBR
ZRFREYFET O URBAVAFHEAVTLR (P LR

ER 2 1 N P Vel

BRyRisn 0 ) EARBHEL S §

P Tawdan s5 R R RPRPEIER, % 63 5 - HL REF 92 F 4
FIle BA R4 SRS Wi F R & T RTFUR R R <3 420 kgf/lem? z_ R %3 P& >
AR E R E T R IFURE R AT 560 kgflem® 2 RS BE S R 2
WEW2 REHFM AT AHE TR o & SRC & * 3% B UREL 2 5 > Wil
JRBRBAEZUFAB T B ERR BARIME PSR ERL SPE FER
Rphendp ATy R ol SREETERFEI AT FREVILAR > 9%

1 PER G FE lﬁﬂﬁiii%?’ﬂhw%*7m&“ﬁﬂ@ﬂ*@ﬁhiiﬁ # *% SRC
FIWS Y BMAEH  RRL BRDOEREVER - d WRFRPEHI TR PR

R W% 2 BEFRREFY -

kTR

rﬂ
&

35
&
|4
W
é@
&
x\fﬁ‘

IX



G E B SRR IR RPILE KR EXK



XI



B R R RPARP I LR 2

XII



ABSTRACT

Keywords: Steel Reinforced Concrete (SRC), beam-column connection, Reinforced
Concrete and Steel (RCS), Design Specifications and Commentary of Steel Reinforced
Concrete Structures, shear strength of the connection, Column design, concrete strength, steel
strength, column reinforcement spacing, width to thickness ratio

The design specifications and published literatures related to SRC column and beam-
column connection in the United States and Japan will be collected and compared with recent
researches and provisions in Taiwan for the revision of Taiwan Design Specifications and
Commentary of Steel Reinforced Concrete Structures, which will be expected as an essential
reference for further design and construction of SRC.

Reinforced Concrete Column and steel beam (RCS) joints are a new type of composite
section. This kind of joint has been included in the design specifications of United States and
Japan, and there are many real cases in Japan. However, this type of connection is not yet
included in the specifications in Taiwan. Recently, there has been an increasing number of
relevant studies in the academic and practical fields. This study focuses on RCC structures,
integrating the design theories and spirit of the U.S. and Japan, as well as the research results
in Taiwan, and compiling the joint shear calculation methods proposed by the U.S., Japan,
and Taiwan for the engineers' reference. In terms of column design, regarding concrete
strength, steel strength, column reinforcement spacing, column width-to-thickness ratio,
considering the feasibility of engineering practice, the corresponding revisions are proposed
which are basically more than the Taiwan SRC code (2011).The object is to ensure adequate
security. It is expected that the relevant research and experimental results at domestic and
abroad can make the steel reinforced concrete specifications more in line with domestic

practical applications and international technological development.
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B AiRREIgrF: s F£REI=10-

Chou and Uang(2002)i % %y fep 2 £ & 5 4 m)?:(Rm))% LR 4 %
B(R)~*@HF T4 5 AR(R,) 5T 4 5 AR(R,)E MLy 38F kRt 74
5 B (R)Z M Ao TE R LA 0.75 ahsg B AT 75 ¢

Rjn = st + de + Rst + Rc (2-8)
3bt,

R =0. 6Eydctct1 |: - C; :I (2-9)
b ctew

AYF ambERER > d, SRR £, AR > b, 2 ERERET
dﬁ%ﬁﬁ%&& d?%*¢°

R, =0.6F, (d.-2t,)(2,) (2-10)
B R, s SRR RER [, A BHEER o

R, =24,1,N (2-11)



CE R ER-F R R

v
li

yh

b,
R=03{7 Ay =037 0 || =5

#e ' LRI FURS R (MPa) >
4L 5 (mm?)

et — i
[ &
77|
© =
S =
Ke] §
T @ = | A ===
m o  —
EE | S|
+ | BE==
=
(\!
o § \\ NN
o
S
13 19 25 51 76 102
Beam Tip Displacement (mm)
Y 2 24 > o
(a) #4 1 (H Pl ¥ edaeg)
Story Drift Ratio (%)
0 1 2 3 4
6 Concrete + Transverse Reinforcement !
- ——- Concrete —_
K 0.8 ‘\;
g 4 X
2 06 —
1] 3
17 2
] 04 &
o =
< 2 o—— o @
& — o
N R d 02 &
/ Tre
0L B 0
50 100 150

Beam Tip Displacement (mm)

(a) Ruppd T4 BB GE GERI

PR RS R

FOERER N LEe

be

N ==

;]ﬁa 55 e o

—b,
]dt—As

(2-12)

b, % SRC % (mm)> d, 5 SRC {LiF(mm) - 4,

Concrete

Transverse S (I Concrete
BeamWebx - Transverse R
Doubler Pla 2 BeamWebs
Columm We @ =] DoudlerPlat
3 — et
i)
T @ [
m o  E—
H — —
o i —_— —
o
o
o
13 19 25 51 76 102
Beam Tip Displacement (mm)
gt ol Bk 4 b 5
(b) Pé‘%ﬂ 2 ('J‘ Bl 5t 4E E-EF.)
700 |
8 V BVe O Va
600 |
20|
8
£ 400 |
]
3
& 300 |
&
2 200
100
0 - | [ - -
13 19 76 102

Beam Tip Displacement (mm)

(b) Rt PRAEL HRFIRS FT 4R

Wl 2.4 &5 #chy B 4 (Chou and Uang, 2002)

¥ =

ok S N
BT R
Azizinamini(2000), Rlcles(2004)2€ A

_\‘ mi—i:

A +‘w » AISC 341-16(2016)/73\ | 3%

B 2.5 %

BRI Faisg

DB 4R (B 2.6)% Y7 (B] 2.7)%
H ¥ g o & 11 Koester(2000), Elremaily and

SR R Y L e A

Concrete filled —

tube or pipe \\ T v T il
o) I
pemsmmm=s :
I I
| I
5 I I <
| I
i I
| I
e ——— 4
Vs | e 7).
I I
| |
Steel beam —/ ! ’ !

(through joint)

A B A B S A5 (AISC 341-16)



¥R F WA S 86 R RERst (AISC, 2016)

Va 29mm dia. bolt
.) A490
/ (typ.) HSS16x16xY2 —— — Tees cut from

Al 1 L/ TlA
| I 1."/ P Fz s E E7018) (HSS406x406x12) \\ W24x146 (W610x217)
Al fi N — =
o vw i i \_\/)// 12 mmt typ. s 1E o |
X 12mm__|| 12mm 2 W24x62 St
(W610x92) T =7 | j k| £z

v
[ (We10x92 :
_— L e 378 mm |

L 1 o
i ‘\ ' /ET018,
i S . 12 mm typ. Section A-A

B 2.6 E oA 44 % T A48 484% & 4] 5% (AISC 341-16)

381 mm

AISC341-16(2016):F & * * L R B H L s M A R E LA T
AR i 2 BT BATE N ¥ (2-13)% 4 (2-14) -

Vo=V AV, V., (2-13)

V=V, +7, (2-14)

2 Vn FEFEFRBEFET I RA OV SR HE2Z T4 %R J Koester(2000)
a‘%’t V., ,‘»7?}3 ¥t B2 PARR OV GEUMPRAFREZT A RE TV,

x ané B AF k45 AISC 360-16 # s stig 7348 o

$10 8 7 BB RR £ 335 AISC 341-16(2016)2 3% 17 Koester(2000)4% 31 £

AFRENFI(R2)FREA LT R - AL R EFEETHEE I E ! T
BB RARL 04 BB FF L GO T R o

Split-Tee
Through-Bolted
Connection

Tee Fillet-Welded
CFT Column to Beam Flange

Wide Flange
Beam

Through-Bolts: Threaded only at the
ends, smooth through interior concrete

Bl 2.7 28 2§ E R4 & (Koester, 2000 )

FZ 8 RS HRRRES

iSRRI IR R 2 RS TR TR mif%%}“?#%—@ai—a P
AR L Ji@?»ﬂ? EEF T A BXBAERRS A2 A S
% 0 Flpt ACI352R-02(2002):F 32 ¥ i 4 P U443 S~ B [S®F L 4 350 - %45
FFAIN T ad 404w 2§ 4 P48 45 KR & 7 (face bearing plate) & 3 ¥ 47+ 42453 47
(band plate) (B 2.9) > Hf +v 4% & a2 2 Bl dooa% > iEm 3 2 4250 % & © AISC 341-
16(2016) { i& — R i » 4 55 R 522 12 4 R K B RR & 7 0OR IRIR GRS AL
Tt aj 5k

U

-A—



WE AR BERPRAPREE BERP LB D PR

Stiffener —__] \/
o ‘\ : Band plates
» \ 5 | NN, 7't |7
Stiffener B A Band plates i C 85 /f
°o-_ . ié e i
| \.‘ \\ e ' | |
\ o | -
L—-—— \ —=___\\ e it i
1 ] |
f & ~ | === = :
xR SR IN
e.0.° 0L 8 Steel beam \
» gae o - y - 26+ P
\ Longitudinal (through joint) <% :
reinforcement Reinforced concrete —~ \/
column

B 2.8 4 53R {22 4w & & (AISC 341-16, 2016 )

FEHaE SR e R L LT 4 sk 0 AISC341-16(2016)F %k & ¢ §
e AP 238 3 50 #9“}:&@%% i# ¥ %% ASCE(1994)12 3 Parra(2001)
EPpfaEz AN EE R EREX
Eﬁ@%€%¥4%§’—%¢igﬁfﬁ%ﬂ° @O B g R 2 %ﬁﬁ
zﬁiﬁﬁﬁﬁﬁK&ﬁﬁ’?ﬁ*biﬁéaﬁbﬁiﬁﬁﬁ[Jﬂﬁwﬂﬁ2lm 1R
Yo P U Al e 5k R R R R R AL 5 ORI A (B 2.11) -

-
W E \ }-. = FEEE
e = i
v
/
A 55 R s 4 d
i
¥
()T o B (b) ¥ B Jm &

B 29 H» Xjadkeppe® (Parra, 2003)



N & e =
L Tap  BRE bl
i / -:’+;-:-:-;-:+
—— ) w7 =N _ 7 B
ﬁf}?ﬁ 558 éi—'—l '%3— / ]

F
T T

v
T 5 @ FHEf &

B 2.10 e Bfafepped (Parra, 2003)

ASCE(1994) #F¢ B2 *h 12t Rip & it 74 T A 17(H 2.12) 0 M B
BT ZRAYE L Rirbhd 2 Zghd B2 o ASCE(1994))7 8] 2.13 #5 it
Py En A TR AR R T Y A S @B FRET 4 RA,)
(b)iR st % 55 R (V)10 % ()R G2 B A Fss R (V)2 e e e

M M
r-\ cl h o1
<r— V1 ‘;r-— V{‘1
? ______ 11 Vb2 Mb2 ﬁ _____ T Voo Me2
1 1 L] 1
L e B —
t : i ) Av " : i Av
| [ c 1 f c
Mps Vpf === ===} t-c-z-z:c)
\ —-‘—"; h
[ \'
2
no— =y
* c2
av, *Avb
()¢ Bt ()7 Hrgr 2 45 &

Bl 2.11 244258+ T 4K (ASCE, 1994)



SRR BRI RERT LB L PR

I

ol

Column

(c)
Bl 212 Edrep i 4 % R B+ (ASCE, 1994)

() AT 4 5 5
v, =0.6F, t jh (2-15)

ysp
HPF,, 54" K% AR (MPa) > £, 5 4% 5 R (mm) > jh 5 F 2 ® e
(b)iR 5e2 42 B 4e 55 2 &
V. =17f.b,h<0.5(.'b d, (2-16)

He flRs4sRMPa) b Z RBGFEF TR b 4% d, s WFRAFF
A& (mm) °
()RR B4 HF35p & A wld RGEI 2 S dE &

V. =04f. bh+A,F, ,090/s, <17, f.'bh (2-17)
b 5B Hf ok R (R 2.14)0 A, 5 HSEG T FX00.004s, 0 F
= & 'E Rag R (MPa) » s, 3 Ji 5 B E

10



$ 2% F R BERPE £ e R HARFR (AISC, 2016)

_vFig.sb
i3 b
s ——DPo_
2
(a)at W KR G (DEREN/SI SR N T =

B 2.13 “h3%B 4 33 > % A (ASCE, 1994)

Y R EmREs: B RRE LT 4 BRI > Parra(2001) 1
ASCE(1994) 5 22 #_ 'u S RET Y R R R BEFRT R R FHER
PRRGES PR LR PIGR RS PR (T 2 A B2 (B) 2.15) 0 H P p
TR PRESCRFLA T 2 FRFLIHPEFFFLCFARE ARG o AR
B B2 B IR R ARE P fw;ak ER A

he h,
S p— Y S
O < A <
d Vin I i’ A Vin
-
beam th Vﬂ L :
— o e —_— - ist=a
! __LAV” i I 1‘/—1
a) Steel Web Panel b) Inner Strut ¢) Outer Strut

B 2.14 4w s5 R e m it b2 7 4 ByEis+4] (Parra,2001)
o AT RERRETAEFIHEEFRS @R ”Wj_#iﬁﬁlf@’
BRE ML IR PREGR F TER T 4 R ¢ 1 ARG A
at KR G 47 (E-FBP) & %44 2 T % 5 4% 524k 7 4 (Steel Band Plates)( ] 2.16)-
FEFRA RT3 84 § @R 88 e 0 R ERD BB BRP S A
BEFIT RPN > FPR s H T Evié‘“\sfﬁwvﬂ RAEEFE PR RS
R et § BT o e bR Y PR ST

a7y

Steel Column I Stiffe,n\ejrs E-FBP Stiffe[rg‘rs Ste/eI\Band‘Plate
r ‘;g/ N “’g ?i-.,‘ ' T [ @i T“s' . ,I( § S ,
i1 i 4 - *: i
El] i'x o~ l' 3 ;’ |' i i
(a) P gtah i (b) i AR & 4+ ()% % =

B 2.15 3 4 %3] ;% (Parra,2001)

11



R AR R B RGP ABIE BERP LB R

- E'%?ﬁ’?r’%’?ﬁifa‘%‘éf‘ A TR IR PRAR SR PR P RAE
Fozfad £ Mddlt p R AT 4 A DT Parra(2001) F AR
Jod B B2 Wb o AT T Alick, =— L P R LR R R

&

B2 BRER2 ol 0o ATk, BT ¢ R FAARE 2 2 EFL
2 REk, BEC) TS BN R AE R AR E AN e A B FER USRS
BARFL T REARG T A MR ¢ RERFRBRRL e - TRy =12%
e S8 B EHE A X% AR > Parra » £ %73 FEAEE PRGN TT R
nyzlz%ﬁﬁz,hc@($]21ﬂo

16

Standard Exterior Joint

/ Ext. Jointw/ Dowel Bars,
or. SBP . wio Hoops,

12 / / or FRC
Ext. Joint w/ SBP and Hoops, or SCP|

Standard: Interior Joint

int, Jolnt w/ Dowel Bars,
L or P w/o Hoops,
RC
4
%/4 oint w/ SBP and Hoops, or SCP|

0

k Factor

tc

0 0.005 0.01 0.015 0.02
Joint Shear Distortion (rad)

B12.16 2 FE&EET R4 59 k2% & (Parra,2001)

Parra(2001)i 3 4 & 2 945 428 5 R (V) BHRE N SUR G PR A
(V)% #3002 2R A 55 % (V)3 7 5 R dp e 32 B BT HRALT 4 5 R ()0

(@) &L HRAET 4 2R,
Jy
"3
Aok, 5 08(Hdd £)% 097 FHad &) f 5 84" R4 (MPa) > 1, 5 Y4
B R (mm) > h, % HF(mm) e

(b) FAdespp RS PR R(V,)

Vs =k, ~=th (2-18)

Vin =037,h.(b,—t,) (2-19)
B f,m T4 R 12%FRAEL 52k (MPa) b, 5 FEFEL A(mm) - t, 5%

# 5 & (mm)
(c) Firdgep et iviRms PRERE(V,,)
noh O 3»fco () (2'20)
Hoe o foSH 4 A 12%MRED $ ock 4 (MPa) 0 b, 5 M4 R RR (R 2.18) -

12



B % £ EmSHAEE L% BhRTRy (AISC,2016)

2 he h,
b—g R R —
< 3d,, Sl St
- E-FBP iffener
b2k [ | E<12dy b,/2f =/ b/ 21\ E
Tl = g |
be| Beoe | — 1] 7o [ |
e BTN YT 7§ g DR
b,/ 2% [ g | Boo N Zrvar | b,/ 23 Y
Band Plates
by =1/3 (hy + dseey) + bygor~ DS Deore- by by=2/3(h,) < byye-by by =121tgp < Deyye- by
a) Steel Column b) E-FBP c) Steel Band Plates
B 2.17 “t2ny &+ 5 A& (Parra, 2001)
“/TT ks ﬁé“ 5= 5% Kathuria 3 4 (2015) » $& 4% 8500 582 v ds Ry
B THFEL R KR «‘fi%'f@’ 4 mﬁm 25 ’Efi’ ASCE(1994)%g iz » 4
SRATEAn R TS %éf}::% N2 g g wRBARD PN L g RTRTRBE,)

é@ﬁﬁﬁ%ﬁ@4ﬁ§0@)(mmﬁﬁ””E”%MﬂKw\ﬂﬂf' £ %05 ()
R RS F RV )
() #FFLF el R a0 m G Ll 4 & N B R R 2 1

FTRTREAIEFTREDL BN ETTARD 2 B0
(a) mtga%&aﬁﬁﬁﬁﬁﬁﬁﬁﬁh
(b) “ 2§ FRAARDMEMTRIGE
b,=y+2/3ax-b,<b-b, (2-21)

b = LB HEE3 w2 % > cm

b, = FEF LR > cm
HREFRRLFE AR RRGFHEATI A NI T AR R SR
’}&I}fj’&i’iﬁ%j\i;{%’ X\yia égj'iﬁﬁgtyljﬁa"5zﬂl—\m7"5{%?%%L%FH§
y=b,> BHAEN G RF NI FREx=h o ¥ ] MtLx=h/2+d /2 > d 5]
tiE s pAERY P4 EXx=07Th~y=0" ERBRELT TG ﬁai‘iﬁfﬁvéiﬁl‘l
a,=1.0 > WG ¥ FEpla, =05

2) BE®R2ZT 4 BE
(@ PREEDA PG FLRTT A R, s BT R R
PR RERIRTTA BRI 2 AEF AN T R L UE
~V,h
¢Kn=¢(Km+V@)<fl—f§—JLl (2-22)
J
He 1 §=085>¢4=075V, s EFE 6%&%W*ﬁm7iuﬂw*Mbp&w
TARRFER R 0 S8 E w& 57 Kathuria ¥ 4 (2015)2 77 3 47 4

13



() HEHRMHFEF22HAET A RV, 82 ST
Vin = 0. 60‘spwasph (2-23)
B LR AapEEREAMPa) ¢ s&FERmMM) b FES w2 E(mm) 0 a,
LRAEDEFG  RFUNL ARG r%os, LN BREFEEE 09 -
(b) % g TRAEL AT A RAEV,, 8 3 M40 o 2 ASCE(1994) R4 R
RV, 3 E R A ARIT (;\(2—16)) ) 'I?i Kathuria % 4 (2015) % ¥ Jg % & 3 & 7]+
o > ¥ AEAN TR E I b UG
Viw =17 Jfbh <0.5fb,d, (2-24)
He D p AP AERTAMM)  PHEEFRRD, 4, 5 EF R OUFR(mMm)
Bl TR Y e f RS %HAMPA) @ LR R EFT 0 HIREEE 0.6
REREEEP 10 p 2 RIRES AT A A UE (55(2-24)) 5 LKBRBIK
BRI R AR AR U 521 > 2 (0% 32025hd, 2 & kL o 1T 5 R K
R2_FE o
R EHFRES ZEFT SRRV, TR TRIZE L SRR L f
A0, fIFEEG

v, =125a, Jf'b,h (2-25)
He: b 52 RHAMM) FBRFH BN IFa F AR FE 28 w7
%+ Kathuria % 4 (2015) °
H i 4p A mﬁ?%.%ﬁPTﬁWﬁﬁ%ﬁf‘%ﬁﬁﬁéﬁ‘&@&ﬁé
CEFRRMNFSREAKEHEIAF ST AL U RER p\{ﬂwﬂﬁv}/{ ERE A
Y2 FHRAT R N FHRORBRAEE > ¥ 23 Kathuria & 4 (2021) 2.2 7 R4

~ ~ ASCE(1994) Parra(2001)42 58 T 4 3 & Wt

57 L i&— 5 1 f2 ASCE(1994)% Parra(2001)i k2 Beg ¥ 4 5% A 258 g B
i P~ ASCE(1994)® e} 12 Parra &3k 2 20 3V 1735 5 (W] 2.22) > £ 45 F g% i&
{7 ¥t o

14



B % E RGBSR S e Bt

W 760 x 161

RZOX!ZSXZBDmmz
==
)
|
.

<
< d <

12 mm @ 150 mm o.c}

[kl

H J H
N T umm@ 75 mm 05 Ties not shown
for clarity.

!_ 750 mm ‘.I

v
ol

Concrete:  Normal Weight
1'¢ =40 MPa
|

"
i StucSteel:  Fy = 250 MPa,
T et
e 7 o BeinSteel: Fy =410 MPa
e/ e o ¥
kWZSO)(AQL

750 mm
-ﬂf__

16 - 35 mm bars

Ay = 450 mm?; A;. = 1,810 mm?; b = 750 mm; b, = 266 mm; b, = 266 mm;
b, = 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;

F,p = 250 MPa = OZSGPa f = 4OMPa = 0.04 GPa; A = 750 mm; sh = 150
mm; f, = 13.8 mm; and 7,,, = C,,

B 2.18 % & & & (ASCE, 1994 )

() #- ASCE(1994)# %2 3-8 & &
BERFT I RART,

sn

v, =0.6F 1 jh

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

ML P RERREV,,

Vo =L7Jfbh<05(bd,
= 1.7/40(266)(750) < 0.5(40)(266)(719)
= 2,145(kN) < 3,825(kN))
= 2,145(kN)

ML BRAFRRT,

V=04 f b h+A,F, 09/ sh<1.7\f b

= 0.4/40(102)(750) + 450(410)(0.9)(750) / (150) < 1.7/40(102)(750)
=1,023(kN) < 823(kN)
= 823(kN)

PR kTT 4RV,

(AISC, 2016)

15



G F A SRR R RFRPEE RER LB EAR
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an = Vm + I/csn + I/c_’/h
=1,172+2,145+823
= 4,140(kN))

(I1) #-Parra(2001)iE 2k 2 22 B 2§ 4 55 3 >

BERAT 4 BRY,,

V;wh = kw (fv /\/g)twhc

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

F

HEGP VR PRERRY, ¢

Vi = 0.3 [, (bf_ t,)
=0.3v,,,,./.(-0.0048 1 +1.13)kk,h (b ,—t,)

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

PR IR PR R A,
Vnoh = O'3f;ohcbo
=0.3v, £ (~0.0048 1 +1.13)kk,k,h b,

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

~1,002(kN)

BERAET S BRY,

I/njh = V;twh + I/nih + V;toh
=1195+1708+1002
—3905(kN)

B KB e Tt g 3 IR Parra(1994) B ARG B g S IR ASCE(1994)
LE AT 4 R L 4140kN > A Parra(001) 2 N2 & w4 s B A G
3,905kN » & ¥ L 5 6% = @ AISC 341-16(2016)® &k F 333+ 4 7 4
ASCE(1994)4r Parra(2001)# 1z k3 #Rle (7345 © @ "I RFT 4 B R H o

= 01

= °

= ~Kathuria % 4 (2015) &g T+ %A
fy* 231 7° 2 8 )12 Kathuria % 4 (2015) & %325 > ¥l st % o

(III) #%-Kathuria & + (2015) ZEH 852§ 4 % B

WAL 4 R AT,



o % 2R HERET S8R Big Rt (AISC, 2016)

V,,=0.6F, t a h
= 0.6(0.25)(13.8)(0.9)(750)
=1397(kN)

V., =170,/ fbh<05fb,d,
=1.7(1)\/40(280)(750) < 0.5(40)(266)(737.7)
=2257 <3925
=2257(kN)

Rt BRI FRRV,,

v, =1.25a,/fbh

=1.25(0.6)v/40(265)(750)
— 1571(kN)

X(2-22)F ik

M:3344
j

¢V ¢V,,, +¢CVM

=0.75x3344+0.85x1571

=3843(kN)

5 &) ¢ ¥ 1 Kathuria % 4 (2015) ¥2 ASCE 3 & 4 | 2L A 3t 3887 b 203 45 2
B ke B a0 R R G R i R E 2 NG R i e g 8

FETDRE R HE N PINRA ;k)v';_»ﬁ ﬁi%}iboﬁ ;‘L-F# .
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G ¥ 4w SRR R AT R KSR L
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&

PR

'

= ~ ASCE(1994) ~ ACI318-14(2014)2 318-19(2019) #:epdm s Rt §4 % R
L i

() # ACI 318-14(2014)iz & = 5811 23,1 2 B bI3- 5 Hadep ¥ 4 55 R2 § 4
SR R RBRAET HED R T AT 0 2 F AISC RgEER T4 £
e F BRERRI L BETFE EREACIE 2V, 3T 25% ¢

BEre ¥ XERER

v, =17/ 4,%0.75
=1.7(1)v/40(562500)(0.75)
= 4536(kN)

®F R

W

#"EZw - BHo

v, =1.24:/f 4,%0.75
=1.2(1)x/40(562500)(0.75)
= 3202(kN)

H @

v, =104/ 4,%0.75
=1.0(1)y/40(562500)(0.75)
= 2669(kN)

II) # ACI318-19(2019)Z:k 2> 83 B 2 4p 2R3 4 % &
¥

ZARRHEFR BRI RT A BRAE > FaT 23 £ 2-1
49,

HRF 2T el RAAERT > T4 RART

v, =174f.'4,%0.75
=1.7()\40(562500)(0.75)
= 4536(kN)

HaF 2P edFramigieT R
HAE BT et BAFRT &

HARE BT S e BANRT T4 R

yam,

¥

v, =121 4,%0.75
=1.2(1/40(562500)(0.75)
=3202(kN)



$o % ERBEEAET L e Bhagay (AISC,2016)

B BT G el g RAERT &
HARE 2T 2 e ARAEFRT > P4 AT

v, =104 f 4,x0.75
=1.0(1\/40(562500)(0.75)
= 2669(kN)
2@F 2T el r aFiFeT o T4 B RAT

v, =072 4,%0.75

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

1) % ASCE(1994)3+ & 2 4w 53R 2 T4 % &
¥

V.tV

sen cfn

=2145+823 = 2968(kN)

#- ACI 318 o ® & 47 4% & iF 27 chgh o 56 & 22 ASCE(1994)3* ¥ 4 % vt i
% 27 ASCE(1994)fr ACI318-19 @ enisd 4 ~ 417 s & & B & st & *Hﬁ
BRI FEIRPRF IV IR ZRETFAF -2 RS ARLEE N
DSNIELE s fr 44 AISC 341-16 22 3% 2 # 4 o
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4 o2p 2 55 1s 2 L& o2p 2l TR R
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FZ % p A4 RED R 2R (ALJ-SRC, 2014

F=F P AT 4R RFFBEFERT(AIJ-SRC,

2014)

AR g AEATE T H SRR T ERERRR (2014) ¢ iE2
B TR F S HEAEP o P AR B A SRR B L R
SRS A H A SRR e AV AL 0 PHBFRMFELNHEE
W3 45 8 o - R PR BBRF R HDOT R T F A T 328 il
MREHERE -

BI31 AP AEHAF ¢ TBPBORRIFEFERERFR 7P TR EDE
145 FF % (panel zone)dk 55 B 4p F fe B AN > SWR R RHEFRZHT 0 FRE
A SR LUTH e B R P AEAT EERBRF LSRR S NKF B
Sl LR GRS T A B RS EaT E s R
FEWT ¥R EE G AP Lo d 0t b - LT R S P e T

Bl AR ASERREYAL mEERREF RISV RET AT

T
N
s X 7

UL

o 7 9 B 153 B

v, yavevAvAVAVA:
e

Ll At 7]

/77

1\

YA ) S sy iy

VA A

— i, - -

0

Y773
L1 17
ol

'
==

Y

o 0 2y 0 2 5 2/ s

Ay

\V.

AN Y

AVAVAVAYAVAVAVA® = iv/nmam—n—ay,

(T LT T T 7N}

(/A7

()17 4m 4 4h 55 R 523 fo (d)= 2548 5 4 5230 53 o
W31 k2 sges  (AU-SRC - 2014)

21

-



G g SRS R RP R RERP LG LR

RC i fedh % erif £ %73 ¥ %3 P A T RCE SEfripd R é (%), 1
%

BOABRLLHINRKREIRIUBREREIB R3320 5

cT R 4 Wik
¥ arﬁsz(mﬁnwm4 1’—- CR IR 2 A I
AEREER & 75 KBG FadrckiRL-B32(c) 3
AP S E P T R R AL F A

P B ArF-3 F-73] 0 e NAERG R RS &

wW-8 g_i 3, a)E A WF_1 ﬂ 5), 6)IEM WF-2 ﬂ 7), BHEA
(@) B afEY (REUDH) (b) B3 aEEY (k034 B
MEE ZEF FF ¥

F-1 _ﬂ ay, 10) F-3 ﬂ 1) F-7 ﬂ 12)
(C) ,]q B i ;}E_A :-nJ

B 32 ZHEFAUNTIHR (P AZHEF € > 2004)

PAZAFEH AT 4SRRI B IRFERRFLILEANFF RS 28R
Fpteep @ o Hoorig * gp R fpde S N 5 - Adp e 2 (Generahze Superposed Method,
GSM) o d 04 ¥ 4% 5000 582 SHBFF LR L0 B2 2 A F it 0 2 Lok
PoRgd R R AP B e TR RFEIT S HRQ, ¢
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FZ R p A a0 RED R 2R (ALJ-SRC, 2014

Oy =c0y+ 59, (3-D
B oo QR REIEAT S BR 0 Q) S E iET 4 A
FREFFRIGSDNGHESR DA TR FHAFEIT I HRQ,
s (3-2)& T
QU = CQU + SQU + Qw (3-2)
ER RN ¥ 1k Y
PAZEAS € b U F 4 5582 25 % (panel zone)k 3+ T 4 3
ﬂﬂ§\€‘£ ﬂﬂ§k€‘¢$ﬁ B> 1 & "*]}qf? : ,__%E.ai;f@;\:@f-—r HE YRR oo B3
FEDPEHRFD TS OB AR PR R RST BRI R AR S
Bac 4 Al (3-3) Bl P E AR R & A BRI R L BT 4 g
PAazr B R Rg Ry T R RREL B St EE T 4 R T
o oF mE A RIS e o
() EP§ e
Qpnerr = A3, -1+ f) (3-3)
Q) = P £
Opiners = AL -6+ yp- J)+,4- ], (3-4)
A, R L p rRG fE AR e S f SRS 2F

B oo AZRES e F
FERS M G SR B R RIS MG R B D R R g

w

K p RS fERSZFERRES L imT 2 FET RS O FHREY
A2 Ap ki (£ 3.1); B AR e + i (£ 32)-

FHE R XAPMR LD M 2 M, ®% > Ry THRIT - R4 E AT
R2H A QL w5 0 KT A R R0
_(BM1+BM2) H'

Qpanel,r - T ’ E

o Bd;gj;g;H'gﬁ_;iﬁgiH ;ﬁ%r—g

7 f’g’x‘ o
panel,r ~~ —

cQ—- i l—r
S
8Q IS}
S
3
i
I A _
o, o e
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B33 + 324 & (AIJ-SRC, 2014)
FREFOYUN D SRR LT R S
T T INE o S TSR PR P U R S

m A 31 F 3 SE A .

%31 PHBEFEYS 2 40M %8 (5) 2 #E (AIJ-SRC, 2014)

#FE A5 Lz T 53 L %7

o 3 2 1

24

PAEZAT € b T R HBEFHFRIT S BRI E 28N (3-6) > Rypd #
FRFA(1986)% £ cnh v > 4 RGO RA T AUH S FALRE R DT A4
WHET S pRRZEH TS RRL 128 -

12.4- o
O = A, -0+, p WGY)+‘T‘Y (3-6)
Be o L RRERAFALEIT S R 4 SRR i one A0 05 BhE

TS AW R F =min(o.125,18+31'<6)§

&)

) ,ng;fﬁ,éﬁipt ) wo-ygfg,ggiug 2y

4o ot RS o

PERHRBRFRRERMRI 2B 3 AL R D2 B4 BT 7
T kg LR R Bcdy 0 F H Al LR R SR EAT E A R TR R 140% 0 R
HAFEE R EAE T P AZ AT A BHERRE R R RS (3-7)
250(3-8) " RAZHIERREERRS BREFR

SRC & B4 & - 0.4<sMi g5 (3-7)
SBMA
SRC $1.¢ 2 RC & 4% @ 04< rcAA/;A (3_8)

g

B o MGy ¥ 2 Frged A M, 2B a2 Fraed wk, M,
'§’5iw&{i 2R R 0 M, S RP ARG 2 FIFEEY R R o
P M—gﬁm—ﬁm,ybﬂ4 BEAEIFEL mp AEAT €A B IR
AN R RFRAMERIIEEL S RpR T I (3-3) 2 5 (3-4)
PERERGROT S ER WIS Sl g B B RS § 2 - ot B
R Ao EE 2 R PR o P A A T BRI R Rk
R o e A SRR i A R A XA A e RAH A4 T 4 SRR

g
7
%?




B2 F P A4 SR P R iR (ALJ-SRC, 2014

PREEGEASRAI OB BEASREI A VA AT RAMERES 41y
2 loge A ERAI 1y > ApM eSS L 31 52 32§ -

-8 ¢ RAHAMPHHRZI LR KRR

- ~RERRA

FRAHASGF 4B RBIJLE P & SRC BB ¥ Lefrfhigz - > 2
) e B % (panel zone) ¥ 4 3 R T &JRiN (3-3) 2 38 (3-4) TR o A 32 KT
Ed fﬁ;é ] a4 SR ES B SRCE S RCEZ 4P B L & 2 BApH Rt
BoafodY BRAaRRI ARG LY EPEF LI RR L Tkl ko 29 R

i‘iﬁ% A~FEEIN RJ'J Imﬁ‘ A4 - ﬁii'g‘mﬁ- AZ’sz—}iﬂ/;]J-"‘]_yﬂg Py
L INET R S ?§’Cﬁﬁ%’33§ﬁ" d A4t 4 ipldw sz o @
BEHL o ot AR R Scdéwﬁ%ﬁﬁ“iﬁkéﬁo

232 ZHEBFNEAE SN L Sz 3t E o0

CA C4 SA ﬂ

RC = ¢ mC 5 mC J
T t - d nle'sC
J'w  sC
Cb Cb mCd
S * b ucd T'mcd

PAEAT TR *—\%Hf # ¥F % (panel zone)k ++ 9 4 2 AT 4 R Y

oS ke BAH A4 R 4n SRS ﬁff# ~-~‘=§#&@Lﬁfi)§i?; P AR o Y
#%*~%%£?*aw%aeﬁ LB LR AL U P LTS R
TP P LR AR Aot (3-9) 1T e
Ny =N
M, =My
M (3-9)
M,
SQj_ M

He o N FFRAT 2t 0 NI d 2 3R 0 ML R
éﬁﬁﬁ"f“"&%«aﬂ?’ Mdpéﬁi’ﬁ"“"“J'%*—z‘F-MiVj{J'%’*—zP( daam R 4w SRR )
M, 5§k 8> 0 s FRAMT 2834 0 0 2 H k2T -
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%‘#‘&ifﬂ?’i\‘éi&%;@ﬂ 4 ’Pljgé%ﬁ*’LL/EgFi\'E";’{;J‘ﬁ']ﬁ,é’— @ 5\; (3_9> , éﬁfﬁ—é’%
_ﬂ?‘f‘a}s iﬁ"’%f‘f”ﬁf'rif p‘_i"" ﬁ";’zvl i ngﬁggéﬁ’iffi‘iﬁ-gﬁlki% , i;{"fj_ﬁﬁ‘j%_)f@}l@
73 (3-10) % 3¢ (3-11) & F®3*:

(1) B4 4 2

{7

M [
ijZY{SM”IMjo+"j{le_ﬁ(sA/[1+st)H < Yov, - M, (3-10)

M v,
st:Y{q)‘,d Qj0+ I‘],(SM1+SM2):| < Y'Vj'sQA
Q) g e Fi&

N

h.
Mj:Y-vj{le—h—j'(SMl—i-SMz)} (3-11)

SQJ':Yh"}J(SMl-l‘SMZ) < Y.vj.SQA
Hoeo M, F 283 8F M, s BRFESTHFRI? B LM RE 2 $FE(H
33) ) MFEPFEFET MMt AL FEFEGHE S M Eh P
EHEET LM Am T AL FE RS HE S |, st o EH 2 B aueg (B

33) 01 AR EEEES v HF ORRA  GHO Y SRR M

REA P FEERA > O sl FET I uA
ERREFAEPFRS S 0N (3-10) FHFRAL PE2 TS g AR
B¢ ikyp 7 b AR s H TR EDREA " REE T REREAE 33 977 o

33 amF ot (Y) &4 d BREA A (vi) 218

SN400 | SN490 | SS400, SS490, SM490, SM490Y, | SM520,
STK400, STK490, SMA490 | SCW520-
STKR400, STKR490, CF
SM400, SCW490-CF
SMA400
Y | 0.59 0.66 0.59 0.66 0.74 0.70
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FZ % p A4 RED R 2R (ALJ-SRC, 2014

vo| 12 |1 1.2 11 11 11
%A (3-10) 2 5 (3-11) P Bk B R 0 P & AL T

R e f&ﬁ#ﬁ IR RER DS R LR LR R

BOERET IR B o SR (3412) o R (3-12) B (3-10) 5 (3

11) A5 7 fpenig it T ® a0 ;N3-10)% NGB-11D)E_ A0S =53 T 9 gaif i 7 7
RGP EANRGE DGR 2 B AHE RS oY E

_ S
M, =

Lj E Y'Vj'sA4A (3-12)

0,=04(0,+20,) = ¥-v,-.0,

Hoe o My i Fl3 R Ed 22 A idsnde M, ALY LA
FhRrahge M, i 0gt et 2 3F8E8R > 05 2 Fl¥ R E
AN RANT A O, A FEYRE AL BN BRARNT S 0 0, AT 2L T
455 B

F_

¢

R H A4S REI LR HBRFR DR
iﬁﬁ§§$%”ﬁﬁﬁﬁhjﬁmﬁﬁﬁjﬁ1*%BwB%#?mg
H 304 F 4 5000 583 R R s 14 & 847 4o 3.4 457 -

%i%ﬁ@ﬂ
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(OESERLES 2 E (F F 7 E st
B34 ¢ B3 HAm Y L% gl (AU-SRC,2014)

KT b Bm g £ ) (B 3.4(a) &7 Fary £k Bkl £-
U R LA R RS L R B B A ’-’E%Fﬁﬂ’kiﬁ?%ﬁg%
RO L 2 o B 340b)Frk T = £ A5 4 DR L AN A Pk kT Ao g
LT AR T MGRRSIE AN LR 3 o B 34(b)¢7fé¢\;5§‘ ZEE NN S
HEE A BEPBFIRORT DR L ¥ 2 A DR § AR E S R
G B o B 340)7 P E e TR R S AN BT BRGES ER 2
MenFEr o L H A BT A EE s TR F RS B oL 4
Pir BE o B 3.4(d) iR £ AN BRI 34() < Riple 0 B A& 7 e 8L BT R] 3.4(d)
PROEF AT TRER LIRS ARS B e DA R

2 PRI E LA el R o

LR T R LY ERE S

- T EERRA

BEAM RIS P A SRC TP RF Lenfifpg » HV L AmA 5 ¢
Jéﬁﬁ%-ﬂ;},@ P e B E RS ST (B 35) o p AEAR ERA
EmA e BAG g N LA TR R AR TV kYRS (3-3) 258 (34) &f7
v feqe 3] & 0 p R E ¢ R B AR BRI RN ok fF T o
Ao 2345 RAMpEELe RAKEESRCE ~RCE2 HFZEP
‘%ﬁdﬁé"ﬂ@ﬁvgm N

D
EINA 4 L»h

e R

»

wEE | FEHEER

B 3.5 4 ¥ R4 4 & 531 (AI-SRC, 2014)



FZ % p A4 RED R 2R (ALJ-SRC, 2014

% 3.4 Ac, Ace, As,

z_ 18 (AlJ-SRC, 2014)

4 s

o

(ﬂd\

k=i
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Wi

(ﬂd\
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Wi

A

N

n, '
2 (Cb_sD).mCd

 ad

()47

A
b+ ,b
Cb'mcd < .
cb'mcd
(Cb SD).mCd
(Cb_sD).mCd Cb;

PR R

FAT 774

(d) BHH B
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B 3.6 4 ¥ 4k 55R 4 ¥ L4 54158 (AI-SRC, 2014)

A A IR FIEER AT R R AR B o B R R e
B4 ¢ RAE o

Bl 3.6(b)R| E_eshtip FRFeE ST o P A AN ERE LSRN T R

0 CE R R A o L S B BR

>
iaig

o Y
£ ]
)

o
GRM BRSBTS ER T LR R 0 ke
PRI RBEIA N AR ERED o

P8 AR EI R

T30 & kP Ay BT - BTN 247 & ’;‘];#T%,ﬁ Yoo wH AR SR 41
¢4 % (Reinforced Concrete and Steel » §§ = RCS) 2. 4F £ %75 7% » 2 & 5 3F 5 0
ERF
-~ RIS E 4 R B4

4B 3.7~ B 3.8 #7or 0 R E A 4 R i 4% RC 4148 & fez A4S ] o o 34k
ZERAEFRCETTHFALAR FASHERFp NG NRAMeGTLE o (0
Jeeh Fhdp R E A LR P o IR EE R R L 0 AeBI 3T TN g RS
P EEH)

M
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ﬂ
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E

L — (@)} 4 BRI (D)2 RIE (O)fF2 R
B3.7 RCHSraZie s B 3.8 @4

X

T A R R e B AR
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AV FIREERA o
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FZ % p A4 RED R 2R (ALJ-SRC, 2014

oF) 3.8 (a) 77 0 B R RBRAMRZ N 2§ R AR (T SRR
T AG AR 2 A MG 0 B A A A, B AL RN
B4 Gl BEEF A 150202 B 5 RS PURBR o ¥ RR S (FY
AR BEFE T RD BB BR T I AR RER L gk RS o

PR EFEEGRITEHEE R A S o A RIER B2 R AT I B 3.8
(b) #f7r 2 HAIFF & « 2R B B e %) S 052 B > F B3RS o o
3947 » BRI A AR EFBEF MU EFHAL TR ET, oA EFFELT
FelB 2 B4 S 44204 v NBEHAS BT, (4o 3.9 #77) 7 T HRRE
2 RAER A A A 2 HAE o

¥

' ] ]
i | s 1 o
e~ b e " b2 i e o
T ARl e Pt g SR ot | I P LT
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P o e A fil A [, o7 7 A 5 T | QA NG B )
A T A R 47 TS A N TIMilAN /Tail I =l B | N D~ IR |
S~ 11 Y £ Y A Il VITVLY L Vo oued ] 1l |1l ™7/ 11
1] 11 i /] 'aV H I | 2 /T A . 1l 1N U7 Al LA
1] 11 7 47 4 / P Il I Ay 7 = 1 11 v Vs ) ]
I 11 V&Y 4 / = il | 1S ¥ 4 4 / il il 11 . ¥
] 11 Vs Y i Il | AL / A1 1] I =1 i1
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~— 1 iaz i
I
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FEA5 84 H 7€ 18 41
RKTRA B4R B4 ER
®] 3.9 A g A ] g ¥ ),@;" @L@ﬁﬁﬁ:‘]

LK R R B iR R R 4 Bk, Do T BRURRL PRYEA E TR
AL R R R O 0 PIT R RILA S 2 KA o TR RILATIR GG A
P B 3.8 (¢) #77 eBCA|FR G o HrZE R4 P B) 3.9 fror 0 B NEAR IR e o
AR & 1+ (bearing plate)p & A 2 B¥gd €, > niE i 4 T e

B Rl E RIZB N AL s e REML ERPRE  FAR
FF AR R TGRSR P R
JoA o WA g TR A oh 2 g mﬁi TARE VERIHREZ IR
i & o 3 M IRUR A =6 2 E g, ' %% AlJ(2014) -

0t AL2014)3% B2 5 Bk Mﬁ $(2018)~ & RS B B i 4k
PR AT E S 2T o

BEECGER M, A KER M, E T R M B

p B
M, =min(,M;, M ) (3-15)
AREBRE M,
pMB =i MB+min(oMar’0 MT) (3'16)
R ERALKSE M,
,=021.D%- b-p,-F, (3-17)
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G SRR R PRI RE R B0 PR

ﬂﬂa;ﬁﬁja?ﬁa’D;ﬁﬁ,béﬁﬁ’m;;aﬁ&,@%mo
?Lig@,{,&4 M, (LvsHe2E R4k g2 44 )

M, =0.6.D(.b- D)F.- d-sin, 06 cos, 6 (3-18)
BF dFHFE 05 M HRZRRD B AR

29 b
PPRE R Bk 4 M,

E'D

b 1

OMT 026+322JWp WGY(—DF—J (

SIVGCD—SD)FE)[uﬁOBCDEngngEDZJ
6 !

r

(3-19)
He L pidbads s o i ¥4 828R > p i T ERR2ZE
;xf’%ﬁ;:’—,ﬂf_‘ei:% 0.211
—i"l )i M F‘P g EJ&EEM'}”]. g?‘:i;&gg)ioMar"‘lipx GPQg?F

2. @ A M, K ﬂ 2 e
pMs =i Ms + min(oMar °0 MT) (3'20)
M, =0, .d (3-21)
B dsEa EFEcRiEg

N

PGS ORGSR S QR R gD T 02
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FZ % p A4 RED R 2R (ALJ-SRC, 2014

~ ASCE(1994)22 AIT #2555 + % B v &
i ASCE(1994)2 AlJ 22k 2 B8 T 4 3% B 28 ehg B > iE B~ ASCE(1994)% i
B2 ALY 20 2 5832 (7 3 5 (] 2.29) 0 £ 43 F e (Tt 4

w1y

oy

() ¥ ASCE(1994)# 2 3+ ¥ 6] »

v, =0.6F,, 1 jh

= 0.6(0.25)(13.8)(566)
=1,172(kN)

V., =171 b h<05fbd,
= 1.74/40(266)(750) < 0.5(40)(266)(719)
= 2,145(kN) < 3,825(kN)
= 2,145(kN)

V=041 bh+A,F, 090 sh<1.7f b h
= 0.44/40(102)(750) +450(410)(0.9)(750) / (150) < 1.7/40(102)(750)
= 1,023(kN) < 823(kN)
= 823(kN)
Vo=V tVau + Ve

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

(1) # Al 4% &2 2

wt -

Bl 3.10 3 desp 4 & et 2 507 & BI(ALJ-SRC,2014)
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Ryp# 3.1 L3355 =3 £ %4 B 3.17

b =750mm
ad =137 Tmm
4, =19.3mm
wcd =750-40-2-12-2-35=611mm
d=193mm
R4 34 FriEre RARE S RED Dy xafiy 2t s2 T
N T
Vo=pd A =pd d-S b—7377 61.1- E—1690255
2
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c
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W% 2 F T 4 f B SD235 $z  f =2400

x5 (3-4)18

Qs = (169025.5-(2-13.5-3+2.25-10 -4000) +3360-2400) - 10°° +0.7377
=206.2tf +109.41f

=2023kN+1073kN

= 3096kN



FZ % p A4 RED R 2R (ALJ-SRC, 2014

HPRGE A TR LT 4 SR 5 2023KN 4w 304 T2 T4 R L 1073kN
A 85 R 5% 2 3R FR % (panel zone) 2. F 4 3 B 5 3096kN o
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[J-SRC ¥ ER S 150 240
- Ch23
(2014) R 150 225
210
¢ ORAE D ER
420 =
=8 Ch6.3 EA
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(8F/B0) C23 30 6.67 10.62 26 74
Cl14 30 6.67 12.71 29 71
C29 30 6.67 10.89 36 64
C8 30 6.67 9.37 38 62
Cé6 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
Csl1 30 6.67 19.12 45 55
C55 30 6.67 17.52 46 54
Cé6 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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EIEg = Ak

EJ %5.6\3 ff’gﬁiﬁﬁs-’:/w/}{‘]’ %Kl)a "'TL\)\%J L I/iljkﬁ IRFE": #E;ﬂ'ﬂ%%% MT
K BIRI R PR F AL L SRR R A SN E R b
SRC — #1424 5% 2 S FFEESE RC IR 97 KX fih4 WV 5" Mm 3B » _ﬁ%% B sy by

BASREEEE Y AR (2011) ¢ 433 & ¢ 'TE 30cm & T FLE 6.67cm 2 e
FEmd g lﬂ;*ﬁaqiaf?ﬁ% P gt R (e 1~ 2) BRI TR

IE 2 IR Ao AriE

I, RFCh4A334 2 3 65 =07 » dpF w0 R 4?23 S FEE? 1%
300mm> A 4 » 4 8582 S5 JEFEEA (B Mt ems 1 SRR T2 158 g
FHE A RIS (A3) B2 B2 bt F > BRJERS Lo M RP o

2. FTHARFCh43342 1 85 = a4 SR Y RCIVir o 2 § &
f#h4 55 B Puc » fPurc> 0.3Ac foo & fo'> 700 kgf/em?F » 4 F 4 55 R 8 4 4@

Z_3 S REEA (F 43200 mm e

kYR B R SRR K R (2021) 7 S 4k 4L 0 0 PR T B G
4 35 P EE 5 1520~ 35cm > @ AISC341-167 7 ~ *45cm > o #4% 4% 55 R 8 2 g
R4 (2011) 2 @+ 2030cm > £ d AT F R G B S SRR 4
ARE (2011) #4334 1 UE30cmE T FUE6.67cm2 0 ¥ #SRCY 19§ 4 F 2
Tt @ RO Wit 5 g 55 > P W B 7P SRCHL2 o dh 30 4 85 B jEdp B 307
W2 RAE R T BAFR TR F < 3 300mm 0 e FF PR R s S éﬁé;&: 3t
HogeE K (2021) % » A S5 A 2 EREERC] B o gt thERETITP SV RGP M
FoHe o roiF L AR A 8RR B2 iR

3R §FCh 433402 4 8 % 2 3 4 » B > (RO 4K S B BEEZ P D
AR RBRIPE S RZ I OGNSR EFE AT IR 2 AL EFRE
o FE g A T SR B R ERF AT S AT A8 2 - ATH R Ch
433412. 3 5% - SEH KL RF dhd BEPud Acfc'trm = 0 B4 Fd 7 5 7 IpHp e
HRBEAIFRBAEH 2 0 (75 e N5 H > 13 8 4] 2 200mm o+ if
3 YRGS BRI T R (2021) -

Lo AR R A E SRC i ﬁ;‘*&%m% % 433 8 T4z 4 8 |

Fodfz A2 2 HEmy o A M S STIERE AR 2 BRgT 0 Higr
Ba e SR R o - Xt )]

TS

"ﬂ \\?{r
Aoy
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R SRR AR L
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h—\

5

R =
%*ﬁﬁ%“ﬁ%%kwagﬁ PlF 7 bR & A4 o — e PR ¥
BHEF - TRAPME > HPEHREDIZHEH 3T 0 - SR: LS LR
EAfRA R G R IR 235 L PR EG  REA
BT Z 2 e PRI 2R X T#iﬁiir'ﬁ%' FFx2
SUEE - s I A A IS A
?%ai%ﬁﬁ&?éfﬁ%%’f$?
IR IS 7 A ML IR U 2
%’Z%Hﬂkﬁi%&@Jﬁ AR R AT WIS L éﬁmjkm?ﬂwﬂ
Wtz B o Fadt 2 BRL A NN BIAEZ 5 mE o g st R
A LA f*ﬁ&& ﬁﬁﬁﬁ%&“%@%ﬁmw@&w FER AR
R AT o A 5 AR T A R GRS R R (2011) ¢ TR Wgat
Wl doom w BN T U 2 P ETR SR R Bt 2 P e ApdRt p A g R 4w 5
R4 A4 (AI-SRC,2014) > RIFR ™ %76 chi Bt (b/t) & 2 51t (D/Y) 17 5 #7652
ﬂo

S
A
5
g
2
=
53
=N
!
=S4
‘F.
(w
Y

%?t

3‘/

tr‘l'l

BE e s R G B T o T SRR fE ke e (2011)
¢ 5 3% SS4005(A36) 0 £ P BRI} L ARF E R T o $378540055(A36)d *t
WA B SR P AR RHER O ERAIFIINE o 1~ 400
B (SM400 ~ SN400) ~ 490 % (SS490 ~ SM490 ~ SN490 - )(A572 Gr.50) ~ 570 =&
(SM570)(A572 Gr.60) = #+ b 5 /4 1 4 81 R 5 4 i %3~ (2011) ¢ > £3.42
AR ARG 2 g 8o S A ] £34-35 E A4 E R RS {12
AR UG B R AR LR T B A 3422 234327 RETG AN E R R TR
B fFid 2 RRFEY HRARPTEE-
£ B AISC360-16(2016)% >+ § B § 33§ ¢ 1 Table Bd.1b> BI$2+ Ay
MERTF R PSR AN G R E R RR S AR ?mbfﬁ*wﬁ@”
AR R e B B AL e R H R £ H A ¥rg e
ot 2w E 4 1 85 ’E@Jﬁkm%&wl@%@aBﬁaﬂﬁho%%ﬁﬂﬁ
AR RV AZE Lo RIEE G R i PTG o PR Be s 58T
ZRFA N wE ARG B LT ER e s HE SR Fa s
AT E P B R4 R A LB A BAID ¢ R U B Dy e de
RS BRA AR EVATE Ay A AZE A B4lb P ko PR %R 5 25
?‘_‘L‘] ohrdk iz BA ARAFEVAZE L BT S wE AR ETe o d SN
f?'i Yl Jﬁf?" crfs A stk R TG FE L] Ao
Jp#C £ B AISC 341-16(2016) % 2 2 § B § 28343 ¢ s Table DI.1» B4
Md~Amd ERF &7 FEG A0y F AP IS EHETE 5 P R



CEE SN T

B EE A 7 ATE dna > B R U BB H T A ATE hna v ¢ B
ﬁﬁ?ﬁﬁ&ﬁﬁPm¢ﬁﬁﬁﬁ@iiiiiﬁ | & e o E 5 o

%32 % 7 AISC 360-16(2016)% AISC 341-16(2016).4° M % > i #-H H 4 4%
P hkF A SRR 2 A B BTG S BB rLH AT TR £ 5.7 95T (8 Atk & AISC
g ETR S TSt R 0 B R e R SR 2 dn BT AL A P
% 5.8 ¥
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B SRR R RPN B

R

Zo 5.7 & A SR G f2 4 F ¥7o i B E 0 P
( AISC 360-16(2016)% AISC 341-16(2016))

TR ML (4R Ana Aind Ay
0.32 L:7 0.40 L:g E
SM570 \} RF, R F, 0.38 == 8
(A572 Gr.60) | F, =4.2 tf / cm’ F, =421 | cm’ ’
’ F, =421 /cm
R =1.15 R, =1.15
85490~ o3y | £ _g 0.40 -2~ 9 3
b Isma90 R,F, RF, 038 |— =9
b SN490 s |F, =334 /em? F, =331/ em? '
F, =33t /cm
,_’%_'J (A572Gr.50) R, =1.1 R, =11
¥
L E E
L
— 5 032 [—— =8 040 —— =10
. SM400 £ RF, R,F, 0.38 E _ 1
= SN400 & , , F,
! -I_h‘ F =241t /cm =241t /cm
=it (A36) g g F, =241 /cm
|+ R =13 R =13
|.hi.| For C, <0.114 For C, <0.114
[“[I+ : 257 |-E_(-1.04c,) 3.96 |—£—(1-3.04C.) 3.76 £—83
AN Ih‘ SM570 & TR G P r . 730 0 =
(A572 Gr.60) |For C, >0.114 For C, > 0.114 !
3 3 E £ | £, =421 /cm
0.88 | (2.68—Cu)21.57\/7 1.29 / 2.12-C,)>1.57 |
R,F, R F, R F, R F,
SS490 -~ where where z
E SM490 zs C, = q:;y (LRFD) C, = ;")y (AsD|C, = q:;y (LRFD) C, = ;")y (AsD) |3.76 R =93
t, |SN490 &  [P-R,EA, P,=R FA, g
F, =331t /cm
(A572 Gr.50)
h
SM400 2 376 £ =110
SN400 ‘& F,
(A36) F, =241 /cm

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

2, - Compact / Noncompact Section Members
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$1F Rt

# 5.8 H A4 F R 2 gy UTo S T 5 L)
(AISC 360-16(2016)% AISC 341-16(2016))

e RS &t FAAE A o A,
148 |- _30 237 |-E —49 i
SM570 & R F, RF, 2.26 == 50
A572 Gr.60) |F, =42t | cm? F =421 | cm’ g
( ) g i/ g / F,=42 tf | cm?
R =115 R, =1.15
b 55490 ~ 1.48 /% =35 [2.37 /% =s6 |, [E_.
SM490 & : ‘/—=
—,r—' b/t Yoy ) Yoy . Fy
: SN490 ‘& F, =331 /cm F =33t /cm ,
’ F,=331/cm
- (A572Gr.50) |R, =1.1 R =11
E E
5 1.48 |—— =38 237 —— =61
SM400 & \R,F, \R,F, 2.26 /F£ ~ 66
SN400 %
F =241f /em*  |F, =241f /cm’® ’ )
(A36) F, =241 /cm
R =13 R =13
0.085—L— =36 01727 E
SM570 . R F, R F, 0'157 =73
F =421t | cm’ F =421t/ cm? g
(A572 Gr.60) Ry - if Ry - if F =424 lem’
=115 =115
D 55490 » 0.085— L —48  [0.17—L_— 95 E
o~ by [SM400 # vy oy 0.15-7-=93
%& _;‘//lm ! SN490 ‘& F, =33 tf | em’ F, =33 tf | cm® . _3y3 I em?
- (A572Gr.50) |R, =1.1 R, =1.1 ro
100 F, F, 015 =127
’ F, =241 /cm’ F, =241 /cm’ ’ ,
(A36) F, =241 /cm
R =13 R =13

4,, - Highly Ductile Members

A,,- Moderately Ductile Members

2, - Compact / Noncompact Section Members
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G F A SRR RGP R e R LB IR

25777 LA F A S RES 2 $Te S R E L] > H P iE L Sk
MY ~ B RUE r}fﬁ' HF B Amd > Ang B *“’h’}?lf E o 2 R hd ok
Mo AR F P HEIUR KA (LRFD)A 3 0 FA @@ LRFD il
E TR chihe i R E(Po) AP ET R * FF R AR 2(ASD) > RIEF Ao ASD
g AT b 5 B () ¢

poadnE g 55 iR 52 L (AL-SRC, 2014) MR W H 3 R e R T
313 &A1 AT HITAEETG PE L AT 2 U B ET R T RS A
Y2 15 BaEE > AT EPHEH U EF & W25 B a9 sR sl ey )
e A2 Fo ket o Al tTe R BV B R 2 P HEciE 0 ek 5.9

T
%59 A Bl s sUddcE & (AI-SRC (2014))
Fys d/t d/t sD/st (3 sD/st (If]
b Y bit ‘ Vit ( >t (F
(Mpa) (%) (1) 4%) a3)
SS400 235 23 106 95 71 149
SS490 275 22 98 87 66 127
SM49
. 325 20 90 80 60 108
SM52
. 355 19 87 77 58 99

- 1 ‘j[ T :—Ij_]-[ "-.“‘ N
R L

B 5.1 %5t g 5ot B (AIJ-SRC (2014))

SEAR T SRR RS (2011) APMAR T S0 H 3464 F ¥ 2
EEvRe oA 23415 %2 {Eﬁ, IS S SEREE TR NS S 3 L
%0342 54 gn RS L2 R U S R TR 4 343 S A Al R
PR RS R Jfa‘ﬁ'/%—”“’ﬂ*'hzw‘? Apd B2 Ap A Bl A 7 A RA T E BT Bro
2 4E G A H B BN 2 1 P & 342 1 343 ¢ %47] 5 SRC 4 2 46 ¥ #55
HE B dp 2 4]0 & 4 p A AN § R4 0iRE (AI-SRC,2014) - 715
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LEE S

Pk fiz- %6 RIEr AR E 205 o kB AII-SRC R4 iR % 0 SRC 4 p
R TS R R L U g R T 2 ERE LS Bt o AR
SRC %@ 7 » AIJ-SRC L& %3t SRC +@ g F #75 2 T 5 | § ffct
B IR A S S S R ) R A S L T
FF o EPTTE A WAL e R R S R R Y B 6 D 0
FEGETR B R b R o A 2 I R

gl bt p BARFEHmAEE > WA B S E And > Ama Xp ) 15 e Tk
HHAE DR REEHEEE TE ha— 40 3 G 3T HE 55 s
Rl A TP A B R EE & - RE L (b 2%) 5 kﬂ%”ﬂ&&Fwﬁdﬂ%
Bt hma— A3 AN BHE AR RREE RS R R TR
5 K- LE UT(&\? 2%) 5 ETo T AT TSP Ay PR SRR T AL G
BREH B KM K2 APM T 20 £ B AISC341-16(2016) ¢ » 2 %
G347 & g 4 otk 5 B E AT 4B K BT he s A (.
FEA RS R A R o FILE R AISC 341-16(2016) 45 7 ¢
5.10 #7770
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£5107¢ B AW B4R E 55 Amd ~ Ahd s * # FI(AISC 341-16(2016))

AISC 341-16 Provision Description Section
G2. Composite Steel and composite members shall satisty 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 ) ) 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 satisfy 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

60

section from the link, the beam
shall satisfy the width-to-thickness limitations in
Section D1.1 for moderately ductile

members.




3 )‘L% %ﬁv’}

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

H5. 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)

He6-5.5a

Z 510 #f1m 5 ¢ ~ B RUE

PAHEHE TR And> Ao % F#F > 7 12

:ﬁﬂ

AISC 341-16 # #1045 4t A7 b #2220 > $HHL R B A S5 & Ama & 1
16 ¢ $4f fren® K2 P ZR &Y R BPpEd 750

hd » 4% 35 2. AISC 341-
Amd B L] o

pL 7 I-j\E‘.T ~>’\1_3§]pr7

_.L

ARBAT YL e o d R B A E A
A2 3B MR 54 % ¢ 47(Chou, C.C) ¥ « (2017 ~ 2019) % j*
f;f 13 574K 1 (CFBC) » 4% B vt 18 K2 #h 4 v 40% Pn(CFBC- 18 40) ~ &

R
ERE

Bt 30 K fh 1t 40% Pn(CFBC-30-40) ~ % 5+t 30 KX b4 v+ 20% Pn(CFBC-30-

20)= fEiRAL 0 A & 32

Bt Xt T E BRI RR

ERET R T

s a«? it 4 5 CFBC-30-40 ;#2883 1.5% ) 245 & 3 4 B 303k Ay ¥ W5
ﬂﬂfiﬁﬁg’E@F3%ﬂﬁﬁi¥2@%’%$%%@&§n

30-20 &4 gfﬂﬂﬂ TirE 2 A RS E 5% @ EF o
P REA A o B R BT R A e f

B FUE AT A ~Bhd ) o B N R L A B
5 % % BEom CFBC-18-40 48 & 2%p) (=45 & P 4
2 3%5 e B A A%RI A AR Y 2 B E?r'rzrsisﬁv

- 3 2%

@ CFBC-
I 6% = b pE o, A fe A
A G = &= I“* e frdhd <) Hiar b2

REEVHET  Sfd § R RARARKRE LR RS L RF W R

PR RTEA

IRHE By A5 4o B) 5.2 o
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GFGn SR B RRBILE RERPLBIFR

(c) CFBC-30-20 ( 6% M As A )
Bl 5.2 tRE8 R 24k Ry B
S6014345 % ¢ 47(Chou, C. C)# 4 (2017 ~ 2019 ~ 2020)% jikdq 14 o & % i1
g R F e P A WA B 4o BEF o 9 ¥ ¢ 47(Chou, C.C.) % £ (2017
2019 + 2020)% fE2 F4 2 fER H i FEILIE S B ke

() B Hdhd ~ ThC e > B R F A E K

(b) CFT Hichd Fagfhigghe 45K b § B 500 e 4o d g ¥ '8 14 o

(c) B /F Bt e § 1 HRE WL dt o AL 4] fHir b2 B

=
&

=

R TR A SREAE S P RERRI IR R AP

g
=g

(d) SEF B B fodhia b oo R W SRR bg i B AT 4 S B et ok
U k]

(€) F M %o i oA R TR 4 1* o ALILG st R e A -

F R E 0 0 0 343 S ARG i & F Se s H R A
% AISC 360-16(2016) ~ AISC 341-16(2016)% (AII-SRC, 2014) #87 11 % 2 ¥+ #
M&,Eﬁ%*%34@p%%%ﬁwﬁiﬁ\%%meﬁfgwﬁﬂ’W%%AH
SRC “f& %2 » SRC HHH P 4 ¥ 75 st H B A0t 2 "< 0 et b RET 2 @
wE 151 24 > @ AISC360-16(2016) ~ AISC 341-16(2016)4r & 4p B 27> 9 43+ £ 7
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EHAFRGEERTLS A 342FNRTH L5 3 LI FPSRCHEH & 7 RAL ik
2 Fpe o @ i SRCHEH kg fy o

PR ST P AR €A E R SR e (2012)2 TR 4 Ru &
AISC 360-16 % 341-16(2016) % 5+ *| ¥y f2 4 = > B~ % ¢ 47(Chou, C. C.)% * (2017
2019 ~ 2020)< griEfg:e 70t 4t > 330 AISC 7 ALl »% CFT B AR #3laat o
AISC F B #4tir 4 e ALl "UR 3% & Ruv B2 B J siiuenid % 42 > B 28
FRARR I RS o LA 588 5.9, @), @it fis AISC G Al %= ;i
WA 57214 5.9, @A F NG Ap Bt $fs AISC341-16 i AI-SRC %= » @
TG Ay B fLis AII-SRC f s AISC341-16 = > 2.3 ¥ 8 431 % AIJ-SRC 48 0
HEAAFTISB M F A maf oL n 2 Z49m T4 SRR 2 4T %o ahg 5
AR R P AERE 342 ST SRR 2 F TR R H T
Bwb ¥ ke A 3437 E A4 R RL G Ry RV HEEHRE o

FEMY L BRPEEE L RN G HRDE RS 12 2R RPIE2
SAN O L U

I, 245 Ch34 % 3.4-2 2 % 34-3 ¢ SS490 ~ SM490 ~ SN490 ' i & 4¥ (kg -

2. R4 Ch34 % 3422 £ 3437 7% SS400 & (A36)7% 30 i Ao

3. R4 Ch34 % 3422 % 343 ¢ 4 » SM570 & (A572Gr60)3% 5 (> 4R %_

4. Rg Ch34 st 476 2 5 > T g AISC fhdF - 2> #-4 342 4

3437 BB Apd s ApZ B2 TE And>Amd > Ap = 1B 0 T 3TFREILY 4o 2 R R
floe TP ERET F — B0 o TR E BB L EY X R o
5. & 343N M3F LA SRC AR rodt g & F (2011)2 20 $2% hnd > Ama P 2 F5
AISC341-16(2016) ; % 3.4.2 4, 7 4% £ SRC 45 b Fedt§ 2 % (2011) &
T B hnd A B TR PR A 343 AEFE L A4E B R LG Ry 0 TR B[R
FHE
145 % ¢ $7(Chou,C.C.) % % #7 7 (2017~2019~2020) > 4% § P /iR 52 4 (concrete-filled
tube CFT)+L 9 i¢ % * AISC341-16(2016) % =7 b‘_’}ﬁ A A A B Fo g s TEE T
(40%Pn) > W 55 & &2 & 0.04 9% ok BRI 24 & F3F 900%nd ~ 55 B o LA 4w T 4w
SR SR AR S S F QOB R A S dpa 2 dp - 0 R
T Ap B0 @ - hpd ™1 Amd 2 And BB 0 d 3T g &2 Ap A W] TR Jp AISC341-16(2016)2

AISC360-16(2016) > & 2>V F1 2 53T > Fe Amd 2 Mp B A B 7 % o - Apa MR 5 Bett e hng
RN R P @f"mﬁ'ﬁa‘i?ﬁ EAF LS RS moHN T AR A F R
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BT A R A R Y BB hna B UFERETG B 4 RS e LA 4 o
£343 8372 R SRCAFPEHT £L4 5117 @ gl SR B ket { d
% 2t o SRC A go# 3.4-3 ¥ @& SMS570 % > ¢ SM400 &2 SM570 iz . AISC 360-
16 A+t 1] » F 18 SMS570 & Ap 1B o
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$IF R

# 5.01 % 343232 o SRC Aot 4

SRC i 4 3.4-3 H 2w 3ldm B RS 2 o b ¥ro B4 7500 ']
Fe= N7 RS SRC .4 2011
TG K RS &+ FARE
Ahd Amd Ap Apd Ap
SM570 &
30 49 55 38
X (A572 Gr.60)
"T I SS490 ~ SM490 £
[ b/t SN490 ‘& 35 56 61 43 61
(A572 Gr.50)
SM400 ¥ SN400 &
38 61 72 50 72
(A36)
SM570 &
36 72 86 62
(A572 Gr.60)
SS490 ~ SM490 £2
D/t SN490 ‘& 48 96 109 70 109
(A572 Gr.50)
SM400 ¥ SN400 ‘&
56 111 150 82 150
(A36)

# 3.4.2) v adE LA SRC R4e p 5ot 2 % (2011) > $% hnd > Ama Y 2 PR % 3.43
A LA R LG R Bt B E o d & 511 02 SM5T0 B G B 0 Ana/Ap
=30/55=0.5454 > Ama /Ana=49/30=1.6333 » o SRC 4= % 3.4-2 ¥ & SM570 % » SM570 '
d 490 & Fys4h ¥ 55 B &L 6] K7 SMS570 2 hp B 5 160 F 11 iR pB £ 3.43 4825k VY b3
B na=16x0.5454=9 > @ Ama=9x1.6333=14 > #-% 3.4-2 337522 Ja SRC Rife e H¥ %

B4 5020 T @At RS b E § ] g R
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#5012 4 342233 o SRC AP 2

SRC 4Lt % 3.4-2 4% 1 4k £530 5% 4 2 4 b 875 st 550 1)
T RS SRC “L# 2011
85 s A 4 BT
Ahd Amd Ap Apd Ap
SM570 %
9 14 16 10
(A572 Gr.60)
. SS490 ~ SM490 2
H
== b/t SN490 11 18 20 12 20
t
N:_ & (A572 Gr.50)
Y SM400 ¥ SN400
a6 12 | 19 23 14 23
H I (A36)
Tl SM570 %
. 35 | 57 64 60
. (A572 Gr.60)
i SS490 ~ SM490 &=
L Iuc D/t SN490 46 | 74 81 68 81
(A572 Gr.50)
SMA400 ¥ SN400
50 | 80 96 79 96
(A36)

P Bp P SRCHLZ T B $3 hnd ~ Amd ~ ApAP B TR AP T T 3 = B > i
REFTDEVARFAPMA L o M IT S AT B H hd s Amd~ApdB B R 2 Ry e

Flpt 0 AP TR AAF SRC HERFRFDFZFF 34 & Tt ore 2 55
R DI AV A 3424 A SRR 2 A Mo S R A 42 & 3433
AR R B2 e R O A U R R A MR R BT AT B 4
342 % 4 34-3 % [T 0 I Md ¥ Amd 0 & 3.4-2 R4 3.4.3 4B %0 bl B
B ’Mﬁ%#a\w B3N s £ 343 Bl * AISC341-16(2016) 258 » H 37 mp 5 42
Els AR T o

7@}"1‘%\ 3422 4 343 MFRFEC FULS —B 1 > TR BB D IE 2 fER A
Rpns 4 F5 0538 TR wp] ) HTIHZ A2 506382 w3 wp]
FIFz AT EEENE > B Biimp F L E A R AR E FERP o
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BIF HRPH

A&

¥ 8 2 48
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(c) Face bearing plates consist of stiffeners between the flanges of steel beams  (2) Forconnections between structural steel or compaosite beams and reinforced

shall be provided when bes ¢ embedded in reinforced conerete columns or concrete or encased composite columns, transverse hoop reinforcement shall

walls be provided in the connection region of the column to satisfy the require-
td)  The nominal shear strength of concrete-encased steel panel zones in beam-1o- ments of ACI 318 Section 18.8

column shall be calculated as the sum of the nominal strengths of

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

Longitudinal Face bearing -
reinforcement plates |
’ N }
= S0l =
o u L | N
i i |
| el I
] | |
. . |
| | |
Ly “ew| ==
a<n 4 —— - —
Steel beam |
(through joint) -
Reinforced concrete e
column

Fig. C-D2.10. Reinforced concreie column-io-sicel beam moment connection
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(Sect. D2-7 Composite Connections)

(c) B R A ARE R LIS - FE R RIRERE

RHNTHAR -

(d) R#1iE0E ch iR + S E R @Bk 2 AR A HD 38
FERE 73 Bl Section E3.6eBHACI 318 Section 18.82tF
St 7 B R REIRE T 2 E A -

Longitudinal
reinforcement

Steel beam
(through joint)

Q) ENESHEEEARERLHNORESE
M 2 EE - EEEERRRaEHLIREAC
318 Section 18.8 7 &k -

Reinforced concrele
column

Fig. C-D2.10. Reinforced concrete column-to-sieel beam moment connection.
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« EBAISC 341-16/R %R
(Sect. D2-7 Composite Connections)

For fully encased connections belween steel (ar composite) beams and reinforced
2.10, the panel zone

s such as shown in

te (or composite) colur

ns frof
(see Figure C-D2.11). This superposition of
strengths for calculating the panel zone nominal shear strength is used in detailed
design guidelines (Deierlein et al., 1989; ASCE, 1994: Parra-Montesinos and Wight,

forced concrete and siee] shear panels

2001) for composite connections thal are supported by test data (Sheikh et al., 1989;

3

As inreinforced conerete connections, large bond stress transfer of loads to col
h beam
rs under extreme loading

slipp

umin bars passing thro olumn connections can result in slipy

of the Cumrent practice for reinforced concre

connections is lo control by limiting the maximum |

bar sizes as deseribed in ACI 352R-02
Longitudinal Face bearing
reinforcement plates

|

g
L
Steel beam
(through joint)
Reinforced concrete .
Golumn

Fig, €©-D2.10. Reinforced concrete column.fo-steel beam moment connection.

2230 - ZEAISC 341-16 (2016)

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 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
concrete column (Griffis, 1992). Numerous large-scale

er encased in the reinforced
sts of this type of connec-
tion have been conducied in the United States and Japan under both monotenic and
cyclic loading (¢.g.. Sheikh et al_, 1989; Kanno and Deicrlein, 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 seismically designed steel or reinforced concrete connections.

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 both mobilizing the joint
shear strength of reinforced conerete and providing confinement to the concrete. Fur-
ther i on design methods and equations for these composite ¢ ions is
able in published guidelines (e.g., Nishiy etal., 1990; Parra and

1ight, 2001). Note that while the scope of the ASCE Guidelines (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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ABRA3S :
AISC341-16 $#FEER
B Reinfor ner.

lumn) B 38 fff 2 =1

+ ZEBEIAISC 341-16/R##%5% (Sect. D2-7 Composite Connections)
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(3) AANIARRR L - AMNBERENSETERER
RO - CIREERREETELRE - Al
£ 5538 5%+ 2R A PR 5l 6t 0 R B A R <RI B
# . WIACI 352R-02E -

Longitudinal Face bearing
reinforcament plates
e Y
L] Ll y .

Steel beam

(through jaint) 1
Reinforced concrete
column

Fig, C-D2.10,
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1. Parra-Montesinos, G. and Wight, J.K. (2000), “Seismic Response of Exterior RC Column-to-Steel Beam Connections,”
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iERES
All (2014) ?ﬁﬂﬁﬁ/ﬂ
A i 8. ed Concrete Column) Bl B i

HZAAI (2014 ) FREBFEX

2. HERTHINAHFOCAMDICHT 20ER (201) K. (202) Ktk s,
(1) BMwERZE (200) RicLs.

<

rV-3L-(]+,u)z(,.M.+,M;)-%

(2) @EMsERE (202) RISk 3,

el2fi 184w uf)) 4V L2 (ab ¥ nM) o WREDS 4RC- RS T LAAREROMIL

RBEA6, MBEAN5IRT L3 12, SHHAMRCIBHZEAT 2T FREMENRE LT,
#HE (SR ) MBMEFRCEM (RCH )
#RC- RSHRESHOMMBERLLLOTHS. HRC. BS LT ARREAHTR, &
AHHOW L RCHHOBIAE (REBOT, §877 > YHAOAR L kBT 5 > VI
LSO RS TER . EREEG AR AEIED NS RINEREE A REE

ZEVE : BEALI2014) 19

&)

141



GF G SR B RRBILE RERTLBIFR

142

ihEa3
AlJ (2014 ) $EBRR

) Jl.. ANEINTO
AIERRR EBh B 52

IEBRICH T HAE/SA Vi, BBIE206 (a) ISRT LD, EFBHRBIEREL, TS
&Efa‘ﬁa:lfsi&%7 ZYYETHERT B2 ) - OBHREEREFZ, FORKESEL-
Op ET B, ARBHIERET, 15~200EIRASREHADEV. Sikar2) - FOE
HBETHS. T, BHREE75 V2l b tbls THERLTWABOLRETS. Th
LOREN L, ARARVOIERII KOOI,

SHBARVORBAEE, T—FRICE AR L P RAEBIC L AEHERNTACEICLS

Tk bhz, SMEMRAERIRREZHEIHAZRE B ZRRIEME 2 2 B hEN

WAL

[l

D
rheaa s
|
|
1

BE

Enn

.

et

:

S£EE : BFALIQ2014) ) EHF'FEE

E::F:EIE3 ”
AFEE=ED .
AISC341-16 EHEER

!

RESRL

\
HARE

)=

20

HIZERE

il 55k £ 4 (Reinforced Concrete Column) EEHBIAZR 755

- ZEEEAXREEFIRRUFALER - ERSEE
FEIERN - BESILERIEEANASERE -

AISC 341-16

ALJ(2014)

Vi =Von +Von | ASCE 1994
AISC 360-16 $EIRIRRT -
Vin = 0.6F,d L,

ERTHERBE
ACI 318-14

Veu = 53Ty | spis + B -
=390/f .4

Vo = 068,558,
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oo 1’ = 80 MPa
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. ¥
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mm;t, = 138mm;and T, = Cp, = 0.

Ay = 450 mm? A, = 1,810 mm? b = 750 mm; b, = 266 mm; b, = 266 mm;
b, = 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;
F,p = 250 MPa = 0.25 GPa; f{ = 40 MPa = 0.04 GPa; b = 750 mm; sh = 150

SEIEL : ASCE 1994
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il EEE
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AISC 360-16
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AT HIEARRE
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= 4424 kN
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=2671 kN
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SEER L 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.
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AISC341-16 ZFEF
Bhis. Reinfor ncr lumn) B8 35 i =

« XBEIAISC 341-16/REIF
(Sect. D2-7 Composite Connections)

eams  (2) Forconnections between structural steel or composite beams and reinforced
fi hall

‘mined in Section E3.6¢ and ACI 318 Section 18.8, respeetively

Longitudinal Face bearing
reinforcement plates = ]
|
[ Sl 771‘ —
e o y 5 |
i' % }] L |
s e |;
U N Loowy U9
7 £
Steel beam s ‘
(through joint) - |
Reinforced concrele
column

Fig. C-D2.10. Reinfore

23R/ : ZEAISC 341-16 (2016)

ARRA2
AISC341-16 =R
AR Reinfor ncr lumn) BIEEHR 7S

« =BEIAISC 341-163R&E(£3Z
(Sect. D2-7 Composite Connections)

(c) BRI IR LU - RS 2RM (2) HRZESH AR AMGHREL SRR
1B EEE R - Wi ZEE - BEEREREHEQEHLIREAC
(d) RAHEIERIAE 21T 1B NMEERSection E3.6e 318 Section 1882 %K -

thif) B 1RiEE EHACI 318 Section 18 8RS 145

HESEEMZA -

Longitudinal Face bearing -
reinforcement plates

Steel beam ‘
(through joint) - ot |
i
Reinforced concrete
column
Fig. C-D2.10. Reinforced concrete column-to-steel beam moment connection.
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« ZMEAISC 341-16/R /%R
(Comm. D2-7 Composite Connections)

For fully encased connections between steel (or composite) beams and reinforced
cancrete (ar compasite) columns such as shown in Figure C-D2.10, the panel zone
nominal shear strength can be caleulated as the sum of contributions from the rein-
forced concrete and steel shear panels (see Figure C-D2.11). This superpasition of
strengths for calculating 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 Face bearing
reinforcement

.
_
[

5

% | 1 1
Stesl beam |
(ihrough joint) -

Reinforced concrele
column

Fig. C-D210. Reinforced concrete column-to-steel beam moment connection.

2E3R : ZEIAISC 341-16 (2016)

ABRa2:
AISC341-16 $EHEF

Y =R

Connections to Reinforced Concrete Colwmns. A schematic connection drawing
for compositc moment frames with reinforced concrete columns is shown in Fig-
ure C-D2.10 where th

spliced away from the be:
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
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; ¢ and
Montesinos, 2004). The results of these tests show that carefully detailed connections
can perform as well as seismically designed steel of reinforced concrete connections

steel beam runs continuously through the column and is

-column connection. Often, a small steel column that

In particular, details such as the one shown in Figure C-D2.10 avoid the need for field

[ the beam flange at the critical beam-to-column junction. Therefore, these
rally 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) ed to the beam are ver ve for both mobilizing the joint
shear strength of reinforced concrete and prov nfinement to the concrete. Fur-
ther i on design methods and equations l'ur these composite connections is
available in published guidelines (e.g., Nishiyama et 4! 1990; Parra-Montesinos and
Wigl ight, 2001). Note that while cl (ASCE, 1994) limits
their application to regions of low to moderate seisr cent test data indicare
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).

R B 37 £ & %58

« ZEBEAISC 341-163R #8253 (Comm. D2-7 Composite Connections)

SRR ( RIS SENTE ) RHMMEERT ( HESE
H ) # 7B RY3EEE - MEC-D2.10FF 7= - 1R33N
WETTLI A SRR FMRIE 28R - B8
EBiFERRENSRTSBARNRSTERER
£EXE ( Deierlein + 1989 ; ASCE « 1994 ;
Parra-MontesinosfWight - 2001) -

Longitudinal Face bearing
reinforcement plates I |
|
i’ T
N |
| =il
w 1
> =
Steel beam |«

(through joint) - 1

Reinforced concrete

column

Fig. C-D2.10. Reinforced concrete coluns-to-sieel beam moment connectiorn
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ACI 318-14 Vi = 17y Thoh < 057b,d Hel2se 5P wfe) Ve ofs
Ve =530/ | RELENSEE z (oM, + 5M2) o
- 3.9/1\/f_:cf1,- Vepn = 0.4 Flbgh + Ash}-'w(J.gsi < 1.7/ boh
=3.24F .4 &

SEIR vy d
S£@AISC 341-16 (2016) - s |

Z£EACI 318-14(2014) + ASCE 1994 «
BEA2014)

3k

% )
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PR

NAR

Deierlein% A (1989) LERERHIMHHIREE R AL E - RENE8% ¢
ASCE(1994)iRMtrt HE A REREM EXBERER SO EB A RT -

Specimen Nominal Sirength (kips)
number Description Measured | Calculated | Ratio Notes
0 2) (3) (4) (5) (8)
L Plain beam 17.0 14.0 0.83 | No FBP
2 FBP 22.5 15.6 0.69 | Bearing failure
3 Plain beam 16.5 10.8 0.65 |No FBP
4 FBP 26.6 24.2 0.91 —
5 FBP (extra thick) 28.2 24.2 0.86 -
6 FBP, web doubler plates 35.8 304 0.85 |Bearing failure
7 Wide FBP 3.8 31.2 092 —_
8 Extended FBP 46.2 44.3 0.96 =
10 FBP (split) 29.0 25.2 0.87 —
11 FBP, web doubler 47.0 44.8 0.95 —_
lotes Doopido b
FBP, steel column 37.0 34.1 | 0.92 — 1
[CeT Column, chp 3.3 337 093 =
anglca
17 FBP, steel column, 36.9 35.6 0.96 —
Dywidag bars

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

AR A 2
BhHIL

W 760 x 161
120 x 1257 260 mm —y )

{ ]

:
10

414 @75 mm02(” igg ot sham
for clarty.

Beom Shear (kips)

@ 150 mm o

¥ web yielding

o surlaca cracking

£ = 3 T T ]
Joint Dlatortion (%)

750
—————-—\m Copgels:  Nomal Weight Eﬁﬁ& ﬁl%
| T'g =40 MPa 5
-
LN i
¥ T ) BeinSiesl Fy=40MPa
M,

wesax 80 Cigag mentars

A,, = 450 mm?; Ay = 1,810 mm®; b = 750 mm; b, = 266 mm; b, = 266 mm,

= 202 mm; d =758 mm; dp = 739 mm; d,, = 7l9mm F, = 400 MPa = 0.40
GPa (Gh = ).N.'mm‘) F, = 250 MPa = 0.25GPa; F,, = 410 MPa = 0.41 GPa;
40 MPa = IJ!HGPa h = 750 mm; sh = 150
Com =0.

mm ly = l38mm and T =

7
SR : ASCE 1994 - Beam column moment connections for composite frames by Deierlein(lQS!ﬁ
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ErRal:

2P AR § 2 §HREE)

B
ATSC 341-16(2016)
Wz e
- ASCE 1994
Vo=V ¥V, E:Vm+vm+1’¢n
ATSC 360-16
_ AISC 360-16 WRE -
Vi = 0.6Fyht, =1323kN Vin = 06E,sptepih = 1172 kN
ACT 318-14 RETHEEERE
V.= L7AJF A, x075 | Ven = L7y R lyh < 057 bydy =2145kN
mEEE Zaaind
T R IR
SHERMAN | s/ Foa x0T »
=32551N Vepn = 04/ boh + APy 09 - < 17/ by
=823 kN
W = L0AFo4 x0.75
Rit j;g;;ﬁ Vo + Vg = 1968 1N

£E 4Rl - BEAISC341-16 (2016) - AISC 360-16 (2016) - ACI 318-14(2014) - ASCE 1994

B ASCE 1994
v Ve + Vefn = 2968 kN
ﬁg 2: ACI318 14
E{F51 Vo = LOAF7; * 0.75=2669 kN
ALl (2014) ACI 318-19 (2019)
i3 EEEE 0. 75V o KN
HEE :
M | 1.74/f4;x075=4534 KN
cVe(2fe ;6 +wp 'JWfE) + 3V o b VFetyx
> (pMy + piy)- hi - M| mmw | 1.22/F4,x075-3202kN
a | WX |1 20,/FeA x0.73=3202 KN
| mmm | 1.0a/7.4,x075-2699 kN
Fel(2fer B+ w0 whe) ¥ Vo ofs w | WX 1.23,/f A, x0.75=3202 KN
=232 81
. & 5 B wm= 1.04,/F oA, ® 0.75 = 2669 kN
— = 6N i g | WE | 10404 %075~ 2669 KN
fit

EER | 0.71,/F A x0.75=1868 kN

X7 : BHAU(2014) - £EAC 318-19(2019)
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G B SSRGS R RP IR RERP LB LR

ERa2:
1

AISC 341-16 (2016) BEEERE .
BV =W + BV = 3374 kN | PV, = ¢V (FIERE) + .V, (SR EE) = 3344 kN
I :
AISC 360-16 (M — Viyh)
Vi = O.6F, =l 523KN BV = OVl + BV < 2D
S
ACT 318-19 Vpn = 0.6y é.wtﬁh 1370 kN
Vow = LOAFo 4y x 075 BRIMENIEE
=2669 kN Vien = 53 byh < 05f bed) = 2202 kN
@p(Myp — Vph) g
dy i
= R
RS :
Von = 3.9, B,k =1551 KN

# W@ : AISC 341-16 (2016) - AISC 360-16 (2016) - ACI 31B-19(2019)

BERE - QeE - THAE - nmamzn. THEASNRAS TS TRRENSENY .  EENETERR
¥ RTEFRSL  NCREE-21-003

FRE 2! NAR!2bs
&2

Beam section W30x108

Beam height d=298In Fysp =50 kai
Beam width bf = 10.5 in Torn = Gy =0

by =105 in
Thickness of flange tf=0.7ain b, =10.7in
Thickness of web tw = 0.545 in

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

#El : Kathuria, D., Yoshikawa, H., Nishimoto, 5., Ka 5. Deierlein, G., (2015)
“Dmoftmmkﬂﬂﬁpeﬂdunthﬂm,”JohAB}qutahElgmmng
Center Technical Report Series, Stanford University, Report No.189, Sept.
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SR 2:
B2

CECE-ES W PEYE )

ATSC 341-16 (2016) BE RS
BV = b ¥op + Ve = 44BS kN | ¥V, = ¢V, (RTERE) + ¢V, (I WE) = 4832kN
BEEE -
AISC 360-16 @y ( My — Vit
Vi = 0.6Fyht,, = 2327 kN PVin = B:Vopn + BcVien =
ACT 31519 Vipn = 0688, p Fyny Topht = 2085 kN
Vom = LOA/F Ay x 075 EETEEnEE
=3188kN Vien = 53 bk < 0.5f7Bedy = 312 kN

@ (Myp — Vy
dj
= =

Von = 3.9,/ Fib,h = 1733 KN

= 3532 kN

HERE :

£ W@ : AISC 341-16 (2016) - AISC 360-16

BEE - Mol - THE - §eE2021), "HEASTRRE TS ANRENERES .  EFENETERNR

E¥ =2 M IEFR DL 0 NCREE-21-003 -

(2016) - ACI 31B-19(2019)

NAR!abs
s 2: Bl A THEA 5 BB (R R st 1)

[+]

'ﬁﬁﬁﬁﬂﬂﬁﬁE%EEEE%E

- HEAI:

Steel Band

= EER(FBP)
&3

By h4T

iR
EEMH(VIR)

O®O6 06

#EIH :
MRERE - HReaE - MRS - SRR (2002) -
ST . #2949 » W3 0 418K -

TAEER T ERNERERTS,  PEIAKHT
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Gl A SRR HRRFARPAE R EXF LB IR

éz ﬁ%ﬁi;mﬁ ﬂﬁ;;r% %%‘E—E

- IR FEHEREERE:
1. FEEEZ"*’E?‘:?%E’JEE%(E:‘?J?—QL*JT“% - REE
flﬂ%mga{j'%]:ﬁ?\/s)
2. ERREERMHEN(EHEFERATEIERE)
3. iRt 2T A ERRIBACI 318-99
VEE GER

Hipr Bond pials

ﬁﬁ

\y|

e

ARNP

— T
/I j 2]
Face bearing c
o (FUF)

K L =5 BT H R VEET
%%Iﬁk e

BIE - W3z - ElERIE - 5 (2002) 0 THARRE LHERMNRIERTS .
BET - 5529% - H38 - 4188 -

SR ARKF T

NAR
hea2. B RE N TR e e 150

- AEEmEE:

REERIELEHHREDIWRARENEL K> RE
- EREEEED> EEEEC%N - MRERMR

« SHEEHRIN S8t 3R REHER
© HBBEREHESIM2RIHEM - K0S BHREEFRIEMM -

@ REEFEMEAFRNE MRXIESHBUZEHD -
@ HIEHBEREMIREE -

c HEREEMBREZAEGEHEDR  HRHZXEZEREZ

EIREBIEE
« EREERETREREAHENREAYMIHAEES - WE
HRERYF -



HEC2CRIPL R § 2§ )

NAR

Eea2. B A RN - AR E T 15
7{—%%5 L - shaped T Uosage | .

oo T T

N [ .} .
o -
Biw | 3 s

mE | L. -

LL_I I_j

PR

1 S - shaped

WRE R

U - shaped

e _ NAR
a7 ea 2 - B8 9 1H e B B (New RCS)

. BIEBRCSIETE RN HEMF S RE
WERRLHRR CRRINERETO
MPa Lt - AR R RE RS A
690MPa ) -

. By : New RC ALA0fE FS Tl ERTBIS: %
GIEFRSIBEE - MRNERGEAR
MEETE - SRIERRERERE S -

. BELEREHTRESEMNS -

BENE

BER - A4E - TR - BARe2) - "HEASHEERRIESAEREEMRRS,
ExXERHRRERMETRFRPL -
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G B SRS R RP R RERP LGB

- NARLab
n'ﬁiE_ .Eﬂuu\ % n-.l'nﬂﬂ New RCS

. ALARHURAET:
HRBRHREE 2 HALGRERAIRBRFEIFEERRE
FRE>ERBUZECLIFILER

- BIMHRIREIRELEE (IHS, IDEHS, ISEHS)

O ROMEEREESRER LG  RREMEEEY

@ RfARLEEERADETRERR - #HARRLIZNFIOER

@ HARESRZAESREASREEICRNESET .
Guidelines * Wight - Deierlein - Standford - i
Deierlein R R EFHBER

@ HAEAOHEFELSXRRT - BERMStanfordi@stEE

© MEEEREAEERE - FARTR ZEH RS A RS
BEATRERESE

SEXR -

WMER - ATE - THRFE - BiAR2021) - "THRESREEERLESNERERHBES
BxERNARERMBIRHE DO -

E%E .Eﬁﬁn\n% I:I_.l- Al - NEW RCS

THS(ER.L - BHRIE) IDEHS(Z2fIFEL - BHER) | ISEHS(ERFED - BIA53%IE)
ek 3ERD | i e ERE
a0 1 x o 1 Z
s Ll o A
B o B Ay 777/ - ciumml
= - i
= 2y ‘ '4.%‘ v REN
WiE
R R
SENE -

MER - BhE - TEE - BARe02]1) - "THEESEERERTESEREREERBERS
HERERMEREFRMETIRAL DO -
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RIEES E*IEQHZFIEEH%E;E%
AEERRERTPETE R

2021.10.05

REIERA AR EHR
EXRtETRARPOEE/ EATAL Y T ERALBTIRSAEER

cechou@ntu.edu.tw

HEERFA . EH5EL Z2BAE : BRXLEE
BXtRIRFRPOHERRE  EF R ITR RPN RN
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ﬂ}@%ﬁ i ?BI%%FEJ:J'” & R viliu@narlabs.org, tw
BMEx .ﬁ:l/%j(gﬂ?ﬁ #ﬁﬁ’zé .ﬁEPEPj(ﬁifQ?ﬁ 02-66305175
HE FySIEASRE _Tf = - HBITHEE:
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CCPCEES R EESE Y

imes . ERELD

= 3.4-3

e EEELE
“?‘E:-.‘SRcﬁiu(zon)
SE 75 B4R 5 8 5 5 8T 1+ =2 8 5 WA TR Ak B8 /5 L PR

R 343 EFTEME RS2 MBE A EELLIRR
HEEHEVMEER P EkEEE] dpa by
# b $5490 - SM490 El 35_y
— SN490 4B J =5 61
7 (A572 Gr.50) Fy=3 3 t/om?
' bt bi e
: S5400 - SM400 £
J SN400 48 F, 72
(A306) y=2.4 t/em®
SS490 - SM490 B
D - /
— SN490 & 70 109
N\ (A572 Gr.50) v=3 3 tlem?
<)) D
Yot SS400 - SM400 B BEs_g
=4 SN400 4B F, 150
(A36) Fy=24 t/em

apd: MR sHEE 2 A B EEL 2 ER
rp: BEHEZMSRMERLY IR
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174

PRPRERERTLBE

=3

R REEEL:
(=53 =
= 3.4-3 A, IRERA
AISC341-16 1scac0-1d | emsrcm
Ana Ana \ 2o / A
SM570%%
(A572 Gr60) 3D A2 \ G / s
5490 - SM490 &
SN490 48 35 56 61
(A572 Gr.50)
SMA400 BZSN400 42
o 38 61 A 72
SM570%%
(A572 Gr60) 36 ” / 73\ »
55490 - SMA490 &
7 SN490 48 48 96 03 109
{ (A572 Gr50)
A SMA400 BZSNA00 78
e 56 111 127 150

pIEEL)

FH4004% 257080 i R AISC 360-16 A,LL4] -

]

EH4002R E25704R e R ATSC 360-16 A ELHI -

A EE

REEL

B ek SEFT RN 5 555 R A 1T 2 805 i E A B R G BR

KIGSMSTOM A, 50%72/66=55

KIGSMST08R &, 73%150/127=86

F+3.4-3 ER VT RR L 2 5 mikt EE LR
HE AR EE SHHEE Ana Ana Ap
SM5704% 148,JEs /R Fys=30 | 2.374fEs/RyF,=49
L b 3 5 55
i{ - (A572Gr60) |Fys=4.2tffcm® Ry=1.15 [Fys=4.2tffcm® Ry=1.15
1 55490 - SM490 3
j b/t SN490 £ 148 JE /R B35 | 2.37fE-/RyBys=56 61
(A5T2 Gr‘SO) Fys=33tflem? Ry=1.1 | Fys=33tffem® Ry=1.1
e SM400 E2SN400 48| 1.48,/E;/R,F,s=38 | 2.37,/E;/R,F,~61 o
(A36) Fys=2.4tffem® Ry=13 | Fys=2.4tflem® Ry=1.3
SM5704% 0.085E;/RyFys=36 0.17E; /R, F,=72 g%
(A572 Gr.60) |Fys=4.2tflem® Ry=1.15|Fys=4 2tflem?® Ry=1.15
$5490 - SM490 2
Dit SN490 & 0.085Es/RyFys=48 0.17E5/RyFys=96 55
" Fys=3.3tflem® Ry=1.1 | Fys=33tflem® Ry=1.1
(A572 Gr.50) ¥ il ¥ ol
SM400 EZSN400 B 0.085Es/RyFys=56 0.17E; /Ry Fys=111 i56

(A36)

Fys=2.4tflem® Ry=13

Fys=2.4tffcm® Ry=1.3

2hd : = EHERE HH(AISC 341-16 TABLE D1.1)
md: PENEHEF(AISC 341-16 TABLE D1.1)
ap AEBEE 2B M RELL 2 EFR(TWN-SRC 2011 TABLE 3.4-3)

Ry: FRERRE AARE IR M A i E Dy ZEE1E

(AISC 341-16 TABLE A3.1)




CCPCEES F R )

el C HEELE susBRERSY
1B 75 B O 8 R AL R 1 7 9 T A B8 P LR

R343 ERRMERRL 7@ 5B E B S B EERH

B EBsRCEE2N
EERENEE mHER ot | A 5 s 5
Mazon 30 49 55 38

kﬁb J (AS72 Gr.60)

SS490 - SM490 £

{ bt SN490 # 35 56 61 43 61
{A572 Gr.50)

SMA400 ELSN400 #2
(A36) = 61 72 50 72
SM570#%
D | (AS572 Gr60) 36 72 86 62
.
";;;‘\! oi | S5496 - Sm400 e
 J SN490 4 48 96 109 70 109
" (A572 Gr50)
SMA400 BLSN4GO 4%
(A36) 56 111 150 32 150
ahd : HEMEIRIF(AISC 341-16 TABLE D1.1) ipd: TERSHEE MBI HESH 2 FR
amd: P ENEARH(ATSC 341-16 TABLE D1.1) ip: RESEZRERMEEL> FR

ap AEEETE 2B M RELL Z EFR(TWN-SRC 2011 TABLE 3.4-3)

= N i

Ahd ~ Amd - Ap HHEIWFITITRK

EABERESHEIERERRR TR WERNT - ®atba0% P
REAPEEASE[L2 3 « 451 :
ZHBEREAISCI1-16HRA S T B 8
sk - (BERMEFEE0%Pn) PR EBRIKREI%
R R

BNBTSRCHBEA  EARAISC341-16 Ay ,f8 -
B AISC341-16 Ay, Bk - (IRAEE4% Driee

. HBC-12-40 (8.5% Drift)

4000

K’

HRRTSRCABRANER - BENE A 7
AISC341-16—% g 2000
2 0
EHISRR3A-3BEbA,, - L, _EEHR 00 1
= -4000

Apa * Aong ~ Ap=18 - BIAISCIR 5 —B01E

g
120 €0 40 0 40 ¥0 120
Lateral Displacerment (mm)

ERpa
LESE - e - #ER(2020) "ERATEERELEMIGSEHMR THNRBETREGREBARR, - SEL
2B tHE - B0 - 57-75R

2.E%E - RNRMQ2017) "TERERRI T EEEASREMA T ZHRER. - BRIR x5 -2H

25-48H

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

4.Chou, C. C., & Chen, Guan-Wei (2020). “Lateral cyclic testing and backbone curve development of high-strength
steel built-up box columns under axial compression”, Engineering Structures, 223(2020), 11147,
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2R

imes . ERELD

= 3.4-2

ed c ITEELD

BESRCHREE(2011)

1 = 4 5 2 AR + 4% 2 i = 5 1= LG PR
F= 3.4-2400 5 £ 7 782 18k L 1 2 # & i 1 s 41 22 )2 E PR
REmREMEE fHst Mpa b
$S490 ~ SMHS0 Bl
N p 21 /F,, =12 i
e SNAS0.58 Fys=3.3 t/om®
g {AS72 Gr.50) :
& s bt
& $8400 SMjOO i 2T =14
b BI04 Fys=2.4 t/em® o
s (A36) yETe
t¢| —I_h:
Eh « SM490 £ —
“— $8490 SM;I = 123y =68
BNA490 A4 Fys=3.3 t/em? Bl
ht (AS572 Gr.50) Is=
o B 400 - sMA00 &2
T w 1234F, =79
e SIN400- 3% Fys=2.4 tlom? 2
(A36) ysTe

Apd: MR R ETERE 2 BB BB BtE 2 IR
Ap: FEBETH 2B RV ERL Y FIR
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mee . MREL

EEie

CCPCEES R EESE Y

i 580 R0R AR 1 1T 2 80 B R T B A4 B R LB PR

< 3.42 & #MEHR

sk 42 8 5 R A ¢ R 2 LSRR

HE@EMEE SHHE R And Aud Ap
SM5704% 045,JE,/R,F, =9 0.74fE; /R, F=14 #
LBy (A572 Gr.60) Fys—=4.2tFem® Ry=1.15 |Fys=4.2tfem’ Ry=1.15
=t $S490 + SM490 B
L. E bitf snaso | 0% Efj/Rngs:“ o %/Rg‘”yszls 2
: (A572 GL50) Fys=3.3tffcm” Ry=1.1 |Fys=3.3tf/cm® Ry=1.1
:P SMA400 EASNA00 4% 045 E, /R F,=12 0.74JE, /R, F,.=19 %3
nw D} (A36) Fys=2.4tffem’ Ry=1.3 | Fys=2.4tffcm’ Ry=L1.3
U
.i.“ SM3704% 17JE /R, E,;=35 275E, /R, F,.=57 -
B (A572 Gr.60) Fys=4.2tf'cm® Ry=1.15 |Fys=4.2tf'em’ Ry=1.15
- $5490 + SM490 E2
1T, ol SN490 4 1.95 ES/R%,Ig,sﬂlG 3.14 ES/RJZ,I~3,5=74 4
i et | C/tw " = = =, =
(A5T2 Gr.50) Fys=33tflcm’ Ry=1.1 |Fys=3.3tffcm® Ry=1.1
SM400 EASN400 #%|  1.95,fE, /R, Fys=50 3.14,/E, /R, F;s=80 53
(A36) Fys=24tfiem? Ry=13 |Fys=24tflem’ Ry=1.3

2hd : BEMEREG Ry: TEEABE (R B BIRE PR R B/ NES I fy ZEBE
hmd: PENE G (AISC 341-16 TABLE A3.1)
p AEBEE 2B R REL 2 EFR(TWN-SRC 2011 TABLE 3.42)

SMS704R (A572 Gr.60)FR490#RFys#fl B & E XL FIR BSMS 7048 APE 3.3x20/4.2=16 3.3x81/4.2=64

her | HEELE
% 34-3MANBE RS 5B

T34 ERVMEER 7SR EELLRE
AISC341-16 BMSRCHE
2016 2011
HEEEMEER bt ER Ana dina p 1
" SM570 48
}' : b (AS72 Gr60) 30 49
' it | 55490 ° SMa00
SN490 8§ 35 56
| (AS572 Gr.50)
SM400 BISN4004E
(436) 38 61
Analhey e

(A572Gr.60)=49/30=1.6333
(A572Cr.50)=56/35=1.6
(A36)=61/38=1.6053

(AST2Gr.60)=30/55=0.5454
(A5T2Gr.50)=35/61=0.5737
(A36)=38/72=0.5277
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s . HEEELS

PR

fEeuig ARA S EL

Aor 3 z ==
£ = 2 55 5 % 1 4% 2 80 & Ef T B A B IR EC PR
7= 3.42 il & AR st L1k 7 i B BF E Bk 41 S E ECFR &
EHREWSRCHE JESRCHRER
W% 3.43 BESRCIRE EESRCIAE
FERARE 2011 2011
REEBTEE M ol 3o e o
SM5704% "
'ﬁ; (A572 Gr60) 9 14 16 10
14 $5490 + SM490 &
E bat SN430 4 11 18 20 12 20
= (AB72 Gr50)
SMA00 BLSNA00 4
T T o 12 19 23 14 23
|t SM5704%
" (A572 Gr60) 35 57 64 60
;\
wale $5490 + SM490 5
T, | et SN490 4% 46 74 81 68 31
e 4 (A572 Gr50)
SMA400 ZLSN400 4
i 50 | 20 96 79 96

SM5704R(A572 Gr60)=ap=16 === SM570#R(A572 Gr.60) 2hd=16*0.5454=9
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