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A Study for Structural Capacity Evaluation of Embedded Steel Plate
Connected with Prestressed Concrete Beam to Build Large Space

Educational Facilities

o g &

Lee, Kyoung-Hun

Abstract
An experimental study to evaluate structural capacity of an embedded plate connected with
prestressed concrete beam was performed. Embedded steel plates and prestressed concrete beam were
connected with stud-bolts at the ends of concrete beam specimens. About 1,000 kN concentrated load

was applied at 450mm away from the end of beam specimen. A 3,000 kN capacity static Oil-jack was

used to direct concentrated load.. The maximum strain of stud-bolt recorded 9010~ °%(mm/mm) and
wide width cracks were not founded. Any falling failures of concrete and large deformations were not
founded either between steel plate and prestressed concrete specimen. As a result, construction
performance can be improved using this embedded steel plate connection system apply to large space

educational facilities.

719E L ZEAEYAE Z3YE B HAAETE, ~HEEE A

I

Keywords : Prestressed Concrete Beam, Embedded Steel Plate Connection, Stud Bolt Connection

L ME RC &Rl wsto] FHofsirta Ao ek &
FAge] 719HAY PC FW F ZYUZEH2E
-1, 47 HjZ U =X THE AddE A ¥ 2 04Ee =98]
Ao AATZS Z=Aow ExE 3 gl 374 W dFER S (camber)E TAAF O ZA G G x9
Hel AZ7)&AY Bl wel FuelNE Wy T2 v fEd FHelne 2uSd), Yot
AZo et Ao =olx i Qr) ZEArE = ol7b= AAFAE AT FHof HiHre
8 E 2W(o]at PC W)L BAA ARw » = R ATYTE Heste] AFo AEsts Ueks
A Aol WP F et FrEL Free  HESE A7 dasd.
FHow dAgEd ZagE FP Aozae AT SVE LB EE ZIAYES A
Fy(elst RC FW)el nlste] Adwy|Be wy R T T ZYAEAAE HE RS 2
o] A& AsA FW =9 srto|t;. 1L} PC E of Axgzxel Hlste] °F 20~40% =] AAEE
Mo 20050 WAlSF 00ERAME BAA A 3 Histes 723479 dFsin dAS 29
AbaL & Eete]l A Aol dAA =<l
DAY, ZesEdsE Badee Ad 2 28, U@
w Aot who] e ek A AT Al 1533 A, A139¢, Al8%, 1995, p.63~67

R B TR B TS 451048 2%k 2011.08. 1



ol A=

Z

}

o
o

A PCHO U3

1
H

e

t‘sl—

el

ol
TR
v

o
H
el

=3)

=

ﬁl_

)

R

=

5

Ao 2 e

AlE

=

=

171¢ B 970

=
=

AT e o

|-2.

)
NS
oj
%0
0
)
o
0

o))

al

4
bl 24l %

©

e,

=

Wk ohjel g

A1 A

O;

Aol N A7

Aol A

Fol PC A9 A

I3

2 o

)
ToR

i)

B

ﬁo

ojp

1o

o /1 450mm oA Az el #Hdl 1,000kNe] 3

=)
5

=

f
o

B

o

o

¢+
el
ool

<

T

T

oj

—_—
fi%e)

Nfo

ol

Jo

70
B/

o
il
ToR
s

)

Ho

ot

S

Rt stdo] A A

X

o)t
Yo

=)
:AO

s

R

|

o

el

o

ZENAE H-7]

tol B el =

3|

Design

PCI

)l

A

PC  H.9}9]
Handbook” & w] &8 -9 A7 7] 3=0f A

=

7

1S

ol PC #Ae A

3

S

Q

a1

4
!

—~

o
£
|
=y
N
e

N

~X
Ho
o)

A
o

B

o

o
__O_

ol
ol

[EX

Ho

ol

—_—

o
o

_&.E

R
R

3

ool A Ay

)

s

o))
TH
Ho

)l

2

)
=

o]

Al |k

3

R

o

5t

o

Py
Py

h

—

N

o)

o
o

o))
Ton
A

o}
A
X

T

=)

Wy

1

A
pu—
kel
—

=

1

k)
el

AT A =
A4,

=

ol
A ET 3 20049 7H&

Ag 4
, 2004, p.619~622

A
T

AT, B

==

[¢)

1359 A
3=, A164d, A2

ks

PC Heol whito] ZA

2 AAT 9, PC
2010, p471~472
2010, p.253~254

v Ritel 9,

=
K3

™
B
—~

ofp

e

N
T

<

A 5

2

it B1048 #5259k 2011.08.

o)

i B B B e B ER Al

[e)

PALE BH-7]s HEH-9

v

By X

ol
A, g maeests) 20009 7

A, A2

©

9,
, 2009, p.21~22

]

1

3

o -
3



3

o

o~
T

A A 7}

]_

w
=

o]
L

ﬂﬂ

B
~o
¢+
o)
W

!

X
)l

wetol
Py

T
o

OFA}
o o

34

S

A 2ol A
A

=13
=

53 A o]

-

k<)
pil

J2l4. PC B eHEo Aol mix|

e ol f 2 ol

Py
Py

|
[

o #A
ol A 74

T}

=

PN A

bol, woul

t

—

)

C

Ao} of
2. PC 2

=
=

A=R-R=t
A

&

&
=

(P« )< YERHIL Sl

o

Kr
=
ok
T
Al
ol
T
il
<
B T
RO
Gl
{+
1l
TR
T
oGS
= B
T m
of- MW
Wy
o E_
=0y
U
— 0
)A
= A
o+
F R
o ¥
=

A

50MPa,

FAEY

3T

24MPa  ©]H,

1]

o]

FATHLHES).

I3

&

24Mpa (BIZEFE 292|E =4 E)

]

o

foc = 50Mpa (Precast Concrete 2= 4 )

AAZ ==
vl <
fo

4-SWPC7B15.2mm

KN
=

ikl

s
1,000
420

238 E"]

PC
4-HD22
2-HD25

4-HD22 R7ZAATS

=

]

REEE
8-SWPC7B 15.2mm

[e}

dd

-
3t

Ale

R

SEs

FL AAAA %A

(2193) B
TFRrelm g 929t 1939 e}

3k
A

aA 2849

L
=13
=
[
R

H)

JJo

)

s 22

3]

, olel o

o

3

, 2010, p.27~33

<
T B ZCE B e bR B TGS 251048 H29% 2011.08.

A, A104, A5



ZE1LNE A

o

J|rn

Concrete(MPa) Steel(MPa) Strand(MPa) Stud bolt

Eci

F

L | E

s

E

58

E

ps

V.

sn

(kN

v

fpc fck fy fpu

pe Jys (MPa)

35 50 24 27,223 | 31,034 | 23,025 | 400 325 | 200,000 | 20,5000 188,200 114 235

ZaAxe e AIeE ASTM?D-Standard Specification
for Steel Strand, Uncoated Seven-Wire for Prestressed
Concreted]] W} HEE 01% 4 wo 3
st o s 7hgete] ALtsk s ARESIAT ~HE
BEE 19X1256mm 4 }% stloem & A7E A
Agslze oF 114kN o]t}
v ‘°ﬂﬁ§ﬁiié§a%
flstel  2H63 1 el A
450mm o] A ® ¢l 3,000kN &aFe] A A7t 7]

& AAste] ¢ 1,000kN7HA]

O]_ZO

o
°
=

[e)

9=
O 339 E9 cone failure
701.%01] /\4;]5] /\Ep:ie 7L7L4 srﬂa]
I (cone failure)oll thste] HAESH o] uj 2]
S o 2

o
=
oF

7+o ol

E

AFstse 7483l

¥

P, = DA,(0.240\/f.; ) (2)

\«\\\«\
\\\§

////%

IS
Oil Jack

o714, &=10.85

Ay= ZA2E cone failure surface®]

AA (= V217, +d,))

LVDT-Left
=

]
L]

LVDT-Rig
1
BT

s

LVDT-7}e) W

| ss0 |

/
/

/

LVDT—Cerﬂ
|

2500 2050

agl 6. AlEH e AP
ZAYE HoA WA=
A3dte] B GF ~EHHY AHE=
922 vera o B
Mg STI ~2E A
AR 7R3 Zade

:l:‘:

u:E

oZi

i

1(1'108‘11\1

N
}Jt

m\im}u:rﬁ
-{11
_l

0
:i
nzmi
o-‘i

(3)

O
%Eﬂ

>4
_VE

Fﬂrlorlommﬁﬂ

>
_ﬁ_
3
BHU
rE
08‘1
oZi
mlru

b o] oe Aufs = A
EEES] Adrkaad
(4)sh 2t

&
3l

s
9

sT: R
1

el

=

7. 2Eg 2l Alo|X| six=

(4)

UV

7 ASTM Standard Specification for Steel

Uncoated Seven—Wire for Prestressed Concrete

Strand,

R A BB e B T 25104 2%k 2011.08. 4



o71M, ¢=0.85

oV, =¢0.9f,An (5)
o714, $=0.9
@ =34
AN} Ao ZFE S e AHEEES A

Bl

o] 7]4, ¢=0.85

Eal

4
Iy

BE

<1.0 (7)

0 5 10 15 20 25 30
Displacement(mm)

IH9E 2HEEEC Fag 2EYQ Aol
HEES Yedle 2 Zot stes 7HesiA &
& AHelAe ZYzEYAHor Qs &£
(camber)o] A& Q= AHAA stes 7 stA
D3 o] Mg WMEFEo] FHOE UEhdTh ¢
150kN®] &}5 o] %2 Ao]|A = FFHA AlGo=
AgEr AEHow wWHPHEol Frisurst of
750kNel =23k & Al g5 W Eo] LA
At olyg Ase TFEAeNA e W of
15mm(1H8) A FAstHEA 2HEEET A"
AR A ZAaES} ZadAtolo] 5 o] 283l
we yehvgeE Asolgt & & vk g5l
1,000kNol| =23k w72 ZagES e T o
2 o] WAEA] ¥ 23y WP EC i
st Aol vEtd, wiEAAY 7 A AL
< AABEE A A3 S FrE A Q)

-20 0 20 40 60 80 100 120

Strain(x107)

B9, A EZEQ[ W3

r
02
1]

Abz o] T} :
A4 2 AR AaEgon w3 uygno)
BROAE #ho] WA HHAPoR WAl
o Mg ngRER 438 QYA A4
b R Zage Aol e Age] Fx
WA FrEe] Hdd 2 G nAE Fdol
wEe wash e

W BFCE R PTJEb E e 2108 2529% 2011.08.

)



el

~
__OO

—

;Oﬂ
End

%

—

O

¢

Al

k3|
=

wREe gstel AyHd oLt A

KX
=

g

w
~o

A Fo A ¢F 450mm ©] A A&

|

S
=

210, Al

=
==

2 7fel A o

SEED

I

[e]

=
5

o

)
=
e
~o

™
s

Jepste,

-

B

o))
o
!

ol

B

N
o

5 2

o

Al

o))
=
~o
™
ok

e

-

O PC B @&

7l
O

)
—
o

el

M %"=
, 1995

Zag e

317, A|39¢, A8

2. AAT 9, PC &

EfxE

Ea

g%, Zel

e

).

[l
<

At

Howkre] o

1
.

)

@ Z#% 2aHE B

H, A23. 2010

_%]

?_}_.

3. #H2t 9, PC

3

bol, Aol 2 AE

S

R

I

A

]
,

T ZAYESHS] 20109 et 3] =i

229, A25, 2010

)

HJ

ey
Tor
|

I

!

ToR

0
o

el

, 2004

C

2004 7FesteEdi =, A6, A2

oo

Po

ﬂ.ﬂ
o

i

b‘t‘l—

A

=
3

]

-7

2~E H

stolH g = =Zg7)
sEagests 20009 7}

’

g 9

o i,
=85, A214, A2

.
73

5.

el

&+

%

Els

=]
T

, 2009

%

Ton

1, 41104, A53, 2010

=
o7

Mock-up 28-S E3 MPSH2

)

4 9
7

7. °]

3

3

A

jai
=

3

/ng S

-
=

3 E°

A ¥ 90x 10 *(mm/mm) ¢ H

T B b TS A51048 #B2%% 2011.08. 6



2009

9. Precast/Prestressed Concrete Institute, PCI
Design Handbook 5th Edition, 2009

10. ASTM Standard Specification for Steel Strand,

Uncoated Seven-Wire for Prestressed Concrete

(=REE1d @ 2011.05.09, AAI&EE< : 2011.08.05,
AAETAL : 2011.08.22)

e SNEXE!

ot 7FRE T WA 0 ZIYE =B 7o)
A, 7 PCAAM g A d: FAYE B FEF
ZAYE] Afd GFEFH AHEER
4,0 zEEBREY @R q HES AR GReRE 2H
E°] FA7A o re] 7
72}7y 08 E BRARA, 34 RAYE 2FEAY 08 RAA S
C;NQ-,C: 17 =] y T HT ]y e H ﬂi] J’]’ H o ] EH <} ]T dh Z;EiElE-]—E 5]]_13_ 5175]
(C, =1+b/35d, <n,,C =h/1.3d, <1.0,C,=0.440.7d,/d, < 1.0)
£ ddud 2avse] g d, 1 B FRolA PCEAN FAAA ] AT
DEEE FAoA] ZlacrE x| o] A
E, . =ZarE#A £9 A ZagE B4+ o Lqr;d# FANA AAGRAA ] HA
7
B, ZHsEdsE 2ae9 @445 h: 2 44
T AEYA £ A ZIYE AAY
E, AN e A S !, f‘ﬂ E4 A A 2ad A
* = A
o=
B Ao @A fo 't RARE AAGEZE
TiEY2E ZaYE MAYEY
B, ZAe ©AAR I, C?ﬂ 1 ZES] AALIES
£y o BAe duaE ot PCRRARS] §EIAAE
£on ZARES] ASAEE T pene agys
Pyt A ddte] BNl WA FE-EAR fyr A2 gERE
P 2HERE AR Foe AEEREY AFPE
Poi AF F3E L1 ZEERES §Ho]
V.r ZAFEY AdA®E n AEEEEQ 7S
Vit F9oA B sRERES dudE N AREIaE AR
V,, ' ZEHEZE /]9 AdyE
v, Ag Adsts
Vv, ~HEBES Audn

SRHCE BT Ie b E ik 51048 AR2%k 2011.08. 7



