Behavior of Stud Connection Subjected to both Constant Axial

and Various Bending Moments
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ABSTRACT

When the stud connection is considered as pin joint in the practical design, it is required to
have high deformability. The rotational capacity as well as moment of the connection are
evaluated through experimental works. Considered in the test are the reinforcement ratios of
concrete member, the magnitude of axial force and connection details.

It is shown that the stud connection has some quantity of moment capacity but on the other
hand it has low deformability. The strength and deformability of the connection depend on the
axial force and reinforcements around the studs. The strength and ductility of the connection

are increased by using closed C-type.

L ME
{50l 2HE BE(Swd bol)E o] &% Mol HE&W7t FuHHA AE5F2Ee ZAYdE V)
$3 A¥pe) ¥y, 2aYE Aduds 3289 ¥ 281 W72 E 23UE Uy By
B 5ol AHEEn 9ok grty e oldd AHE BE HYS HYFoF MAFH|AAY AR
e g3 Zte vy 489 A7t dif-fojch 232 E ol w2 AXFE, AGRAET B
o] 2HLE ZEZE F&3A HTHE ol o] A8 AL 2 UEHE 08 UMY Aoz dEA
ool A9, A FERE 2 4ol BastEa g
2HE BE HYHRE Hor HAT AE AgFde 24 gwigsee aydeh F 388 A
* A3 el ghofujsta oighel RlARsLA
e AN, XY Y MARR A
e, gty 2 E A 2A WA ME At R0
A3, FFeta AFFea wy
HEA HEETHE AERE 2T
2 FEFFACH AERE 4%

00045 7He sedRs =23 535



47k a7t glo] MAT & At s a7HE Rol
A

7 2
o AHE BE TR g CAHE BE HERE Qg dste A4 5
& ol Aok BiuHu 9on, od e} 2EHE ZE HIF WP s g Wit a7
o 4 ok
v ATAE 498 Bao 2HE BE HRRY F45S Fotatn, 53 2aE Wil e
A2o PRl Fgete 20 vlAE 43¢ delstud @oh £¥, B4FS ¥FAY F UE
HEF FAE Adstaz &
2. M4
21 A8A Az
Z83 g¢ we ~HS BE JQRY $ASS AE7] At 71E AQABF-AS FHoR
dxdel 2r1g Geste o) YA, Fuh AIRFINE WEZ & 44 YA, G
HEsd S0 £ HES1e AT 20 A48A T F 9 AgAE A vEdsy e Y
FTAE A EAgAE ALEH AR CE Bolw, 4¥A dEe % 17 2o
E I MEN LUE
ygHy | =23 z2 | mewze | owwaa | IS Tk
BF-A 30 5-DI3 66@125 4 HERLEY
BF-CI 0 5-DI13 $6@125 - 4 EELE!
BF-C2 20 5-D13 $6@125 - 4 e L
BF-D1 30 - - - 4 O
BF-D2 30 10-D13 $6@125 - 4 = 2w}
BF-El 30 5-D13 46@75 - 4 Avnze wa
BF-E2 30 5-D13 $6@175 - 4 AR e W
BF-F1 30 5-D13 9 6@125 Closed Type - C r7a
BF-F2 30 5-D13 $6@125 Open Type - C¥ u7d
A HE H-300x150X13X92 4 4139 AHE BE 4747 §3Hoiglth AEHE BEJ} 23
AYE B FA9 ©H e 30 cmx40 cmolH {aOIE 50 cmolth C® 2§ ol &3 dPA = 28HE &
Egt & AAE /IA€ HDI3E C¥ E¥o R A&sted ~28=2E diid HEZ £4& sty +
8 AgA g4 ¢ W2dsge o9 19 2o
22 Az A ¥

1

I 20 AFA ARA ALY FAYESY AR AFEEFAE YEHUNL, F 39 HE F 2HE
EQ & A¥ZRE Uehlilch

536 2000GE 7He SHELES EE



-

| I

L T
id) BF-F1
O A9 o2 AbE
7 2 Z38E9 e A 73 3 1Tzt AEZT}

I NE4d= | @A+

a A S |z gt ot gf/cm
B e ﬂl’f i. XH =2 = (kgf/ cnt) (kgf/ o )';
2 (tonf cm™ (‘_ ) $6 (12 8918 211 x10°
(kgf/cm’) mm HDI3 (5=41) 6321 206X 10°
13 X80 w1

240 239 (ig‘:‘_ we) 5132 21210

AEE=Q

(Strong Frame)

0004% 718 edns =23 537




23 74 2 ZAuy

Ao 7HEME e 19 29 2ol Mo dHE GHAL /MHS Ao A FAYE B Fgol 2
g AN A 2adee Fuxre Yo fnd iz stHEc A8 A3 27 33 2ol &
@ Ao AAH HF Hol 4 Y5HE 71517l YT 30 tonfe] o Foll ol B (Actuator)E AEF
Z#d(Strong Framelo] 302 dAsigon, Zggadite £A8F S 7t 7] 9% 100 ronfd
AiololH E iAot PR FUARAE £4s)7) Ysto] Z2-E ofefe FobiEol LVDTE AA
AR, FEM 49 Az F4s7] st 479 LVDTE At

I\
el
il

lo

9

1)

ir
it}

tedl

o
-z
o

Z
FH.

Aupol o3 ALY R HAHHL wel v 2 7E LA

E 4 48 23
Ry Ful | Avn e Ao i ol el vl 71 A stel
N (96) (26) (tonf) (mm) LH )
BF-A 0.3 0.15 247 5.64 1.00
BF-C1 0.53 0.15 N 3.07 0.31
BF-C2 0.53 0.15 20.2 492 0.82
BF-D1 0 0 239 459 097
BF-D?2 1.06 0.15 25.8 485 1.04
BF-EIl 0.53 0.25 25 7.82 1.01
BF-E2 0.53 0.11 24.7 427 1.00
BF-F1 0.53 0.15 28.7 6.7 1.16
BF-F2 0.53 0.15 24.3 4.96 0.93

e 727 B e 493 94% 200 vebdch 2 #5

2ol Aol Aol gl Aoz BT

I8 48 3 no 2gshe gE e 27171 0 tonf, 20 tonf, 30 tonfZ W 3tetE 2 P A -
TAE vug Aojgt, TRZE R FFHol AT E v goz HER A, AduE, Ao
Hd wel MY Fol FUHEE @ F UMD AR o) F FHae TIevIe &HHe] 277 F1
&5 F/AAAT S Ak
32 FoH] HEel e %

a9 5 FE017F 0%, 053%, 1.06% 2 Watstes A3 stF-99 TAg v ot a2z
g B Foo W w2 27] e Aol UEhA @gten, ol dlu s glA] e Fod
#A<d BF-DI 484 ®oh Fo] wislo] gl d¥A7E3 % ~ 7 % ol HliHe] A veEbs
oo, HleE Ao HoE )7} 52 2

538 220048k 7k TR =E3



<
”

BF-D2

v < v, < [ >
7. 7. - =

Gueavo

wy > gl <> w —]
~ ~ — —
(qualavo

14

10

DISPLACEM ENT(mm)

~

12 14

10

DISPLACEMENT(mm)

Ar

t

wh

glof|

3t

&

7o

EENe
L

o W sl 2

]

51_7OL '

i

i

on
o3

A

£ B g

A

A
0

F-wel

RS

3} -

o

25%

. 0.19%. 0.

%
7

4] 7} 0%, 0.11

1.

701» i 3

4
N

o

)

&)
ok

S

sl

g ol vl &

F 7kl %=

=E
1

|

1o
[

d

A

37
-1

=
.

g 29 713

oK

K
.
o

E]

o

A BF-F1 4%

3]
=]

2]
=4

7k ek AN

i

ol A

w =] w =3 " >
-~ -~ ~ — —
(GQuar)gvorl
&
&
= e > W = “w, <
-~ ~ ~ — —
Guonavo

30

I’

20

v,

10

14

10

DISPLACEMENT(;om)

DISPLACEMENT(mm)

7

$ vehnele.

e

b

S

ONE 718 SeuEs) =29 539



i Fite ¥ 5 Mol Fol F7haHe
b R R AgAA dFeel o WY FHa2 HSE ol Fo sFe v
a7t waAs A e

Z2YE Yol wize F2H F7h JE Z7to] 7]elald on, A EAEHE B U

.
3 WERe) 271FAL FAA
3 =

ATe AAFTEE) Fdd 2dEFRAIAEAFAE ] AFu] 2 s} o] Rl AT

2. ACI Committee 349, "Code Requirements for Nuclear Safety Related Concrete Structures”, 1997

3. Eric, P. S. (1999), "Reliabilitv Of Tensile Load Cast-in-Place Headed Stud Anchors for
Concrete”, ACI Structure Journal, May-June, pp.430-436

4. PCI. "PCI Manual for Structural Design of Architectural Precast Concrete”, 1€97

Shaikh and Whavong Y.. "In Place Strength of Welded Headed Studs”, PCI journal, 1935.

6. UBC. " Structural Engineering Design Provisions”, Vol 2 Section 1923, 1997

o

540 2009E 71 BEUES =23



