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The Study of joint structure of composite slabs with
the tensile grip connection
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<Abstract>
Recently, steel-concrete composite slab decks have been widely

used as highway bridge decks.

In the construction of the

composite slab decks, it is necessary to join two adjacent blocked
bottom plates to form one unite in the longitudinal direction. In

this paper, several types of

longitudinal direction joints for

Robinson type composite slab decks ared proposed herein and
static bending test are carried out by using slab specimens. And
the stress and deformation of the tensile grip connection with high

strength  bolts are
elastic—plastic FEM.

discussed by

using three—dimensional

Keywords @ steel-concrete composite slab, tensile grip connection,

high tension bolt

1.4 &

7120 ERuATHE HIEZAYE AF
(RC)7F ®ol] o] &}, 1
7

o AAEG 3§

e B T delowm RCATS w3
&4l EAZE 27 Al AT e oly
g} Z o] FFARG Ao lojA AHnjE gkl
Q750 e A 7kslel ul-g-siA RCH
Ho}p AFow 22 S 2t ®vy 2y
TAol et A sy 1 HEstE Q
Tk Qluk o9k e #HolA F#el RC
Aae Al xR ZgiEY s 237
E ABRPCH Y ZEe F - Z2adE #A4
ko] s oj A QT ofel R FEHE= T

« 439, AR BEFEN W5, TH

E-mail ; seosungtag@yumail.ac.kr

* Lecturer, Dept. of Civil Engineering, Kyungil University

- 215 -



ZE= 18 EBEMHTB) °]& Type Eo &

2 A HgEHE-<e Rib plated] Fox

WEIs AtolsiA BAE =

Fol 1= FAIA(Type A)

o @A 3F ol #aA AAAAANE L A
&l

2.1F A A
Fig. 1, Fig. 2, AP 1, ARXD 20 A A 5}A]
o] o] &3t FAAL T dutxz % o]S

X5 Yetdllth T3 Table 19 $AA F7°

o

NeE YePHARE 242} o] S+ xe thallA] 1
A AR, AR E AstA RS At
Span 2000mmée] ZSHA AFgH wEw
kol Z 2700mm, AZHFA 6mm(AHEFF
SS400), A a150mm(3] ZA1E 120mm) e A4
Aolm, AFFAF olgTERE ALt
= A5 T diAdeld. 3 18 EE
(F10T, M22)x= EEW#Ho 75%9 =3& =
Yottt FAYE GSAEE AT 351<N/mm2
o)}

50| 200 Ex 150=900 200 200 £x 150=900 200

=
u
=
E —t—
o~
2|l
2| E
X .-
=
(a) Plan Figure
- e 240-5tud 1E ¢ =90
El o r1 1 g rrr g
“ PL 2200 % Bx 1348
1242 1 1248
2700

(b) Front View

2-PL 2200 1E= TS

3

frl 52 10w

.51 5

o]
!

L
4 15-HTE M2 = 7SCF10T)

(c) Detailed Drawing(A)
Fig.1HTBTensileConnection(TypeEo)

b

Photo 1HTBTensﬂeConnemton(TypeEo)

Tablel.Abstractof Specimen

A

i

T o
Type A | o] &8l(M] 2L§) 18
Type Eo | 91o]S&(7]H4) 15
Type E1 | e1go] (R 7E) 1%
100
H 200 i 150=000 206G 200 i 15R=0100 200

ol
"%

5

(a) Plan Figure

[=

- 216 -

(KR (SDEHM}A 240-Gtud 16gh %8G
1 [
b=
1348 4 134%
2100

(b) Front View




B pE SEIE I B i ik A9 AI3E (2006.8)

2-FL 220016705

—e I
C22 (3029543 4 15-HTE M22» 15 (F1GT)

(c) Detailed Drawing(A)
Fig.2HTBTensileConnectionofReinforcing Bar(Type
E1)

Dﬂﬁitmnm

. i .
Photo2.HTBTensileConnectionofReinforcing
Bar(TypeEl)

2.2A EE

AdAEE AR 30 YERTE A e
2000mm=A] A dx2H1Le 3)H 2L FHYE
ol 5 S 7heskA A A= AFde o]
SA e FAATIE o] €3] 200mm x 500mm
x 50mme] AtdE FolA AAstATt ks
2 10kN9] Stepo. & w<Ajdtatn, 7, W
dolge] A % dEdEFS #SsA

ot 8t 3t = 98.0kN
Step 1 A B85S 9.8kN
HeE 84 1093
v
o8 oS 196.0kN -
Step 2 A BGHE 9.8kN I3 ==
HeE 84 5003
ot 8t5t = 294.0kN _
Step 3 A B3 E 9.8kN LN g
amwsa#zmag//

Fig.3MethodofStaticFatigueTest

AHAA A FES Fig. 3 EAIgH npe} o]
Stepl (9.8kN"98kN), Step2 (9.8kNT196kN),
Step3  (9.8kN"294kN)¢]  39AIE  Fub=
1Hz2Hz¢] @@ AARE &9 2 Step?

233l Punching Ae3l=9] 30%($3t5
o] 30%)ll aMFste stES Step3(A A sHE <
2v) 24 1/3, 2/3& Stepl, Step2% At

Photo3MethodofStaticFatigueTest

3.3 8

3.13|4x4d
AstAd Haste wWEsy a
LUSAS VER 13.3% o] &3}o] &44 FEM
218 3Tk o] & BE Lo o3 Zurdk
A
!

e S
RTINS S
S e
P RO e s
s
B A e
R )

Fig.4ElementDivision(1/4SymmetryModel)

328 =4

Ztzro] Rdss Zu, ZAYEE 1719 4
Mol A 379 AHFEE z
Solid 842 AgelH, HTo=

T
9ot 284 T84 E AREE

- 217 -



4A3- At D) AL

4193 A GY

Aatel AsIAE e ZAI}E Table 39 FEA
U= /‘}78 4= ZF FAAY gy 4Es UE
lHU% EE FAAZE i“dxd%jrﬁﬂ 1R
= P Tables 2] AAAGFNHL (Pc)e Al
*Ji]t RC4#S ez 3t U}EO]Q% =
L3l g A1), (2o 718 ARk
g

(a) Type A
P.=7.{2(a+2z, )z, +2(b+22,)z,,}

(b) Type Eo, E1
P.': = Tsmaz {2(a/+ QI”,) Z g + 2(b + Qx(lb)‘rm}

o] 71 A,

Tsmaz : ':1’—13—1—’459] ;]T;H%_la-__o‘

A okl ol ol

e Basuue TFsm vk o A%
gwo]l 9y wWEel Az oiel FHZ

134’5‘}71%011*1,

> Uehy

+ [e]
- =
& @ 4 Ark oA 2ol B T

Type A<t vluslA Ele] 0.84, Eo7}
7322 yEbgth weba] ARG g B
o Age] HAnyel FAFA HITRA w
& Type E1¢ ®7}az7F gl= it

PEG
A EEEE AR A
(Ps)(kN) (Pc)(kN)
Type A 1048.6 839.3
Type E1 882.0 726.2
Type Eo 764.4 611.2

A m mmw-n- T

A ! i
L d -
Bl _Ln_u

" _’ "A‘,_ oy “VJ_

(a) Type a

0 g s s e A !

¥ s SRl sl £ W o

(b) Type Eo
. '+ “Saaumam

/.f 3 = T T P 1 '-I:'.
‘.l 5 : 5 .:‘“\'

(c) Type E1
Photo4.PunchingShearFailure

4.2%%"%"2}

Fig. 69 A AsA|&d o2 Type A, Eo, El
o] st '1%‘2.‘@, Fig. 7, Fig. 89 s3}=
204kNATS] FH AW ExE] HF A9}
FEMa| A A& vetdltt. 2} Types Hl s,
3% 330kN7FA Type A9 ZAo] HUEA,
a Fo ZgH AststA Rt A HGTh o
37]1 7k A= Type E1% 402 =2 4
Histal des & F Uth O]Zﬂﬁrtﬂ
S =2 Type Eox= $£19 Type A%}t E
Al stE BS0KNH-H  ZFAdo] A shshA|
FHo7E APl ImmelHe Ao]E Hol
, FAA 3R mE AAZsE] gg &
A L/2000(L7dAA S ekl S
4 ok E3 Fig.s9 FEMaA X+ 4
9} Aol dXstx 9tk Fig. 9o Type
Eo, Type E1¢] o]5%#9 NFZ&H=4dE e

2 o mXL

)
2,
P}

_1_4

=%

o e X H B Rl ox HI
o\

- 218 -



Wk R PE S B2 i SRk A9 A3 (2006.8)

Aok &5 e] Z7|dAC A= Type Eo, E13
A AT ES YERl Jom A e
e YERI A Qo & Type Eox M
Zo] A HE A BATh oy AAS
F9 15874 0.08mm=EA JNFE A 2
Al ot %1‘5:3] FHFo=w HrE T}
Sotthal ke oh

ab
. tily. 1]

. e : Y o &1

,_._._._._._._._._._.___._._._._._._.‘ - _.,.. L g

- 1
A5 !

45]’& y

(a) Span Direction and Direction
Perpendicular to the Span(Type A)

Direction Perpendicular Span Direction
(b) Span Direction(Type Eo, E1)
Fig.5StressDistributioninPunching ShearFailure

1200

Load(kN) -
8 8 3
S 9
S © o

8
=]

N
Qo
(=}

0 2 4 6 8 10 12 14
Deflection (mm)

Fig.6DeflectionCurveinCenterSpan

-1
Eo
=
2
g1 ,
= 57
S 7] ——TypeA (Exp)
= —e— Type Eo(Exp)
S2 —=—Type E1(Exp)
£ - - TypeA (analysis)
; - © Type Eo(analysis)
- & Type El(analysis)
3
-1500 -1000 -500 0 500 1000 1500

Distance from center span(mm)

Fig.7VerticalDeflectioninDirection
Perpendicular(Loading 294kN)

-0.5
——Type A (Exp)
—e— Type Eo(Exp)
—_ —m—Type E1(Exp)
E 05 - o TypeA (analysis)
= - © Type Eo(analysis)
= - & Type El(analysis) )
S - iiis
E 15
3
a
t 25 r
v
=
-1500 -1000 -500 0 500 1000 1500

Distance from center span(mm)

Fig.8VerticalDeflectioninSpanDirection

(Loading 294kN)
1000
800 |
z 600
<
3
S 400
-
200 -@-Type Eo
- TypeE1l
0
0 0.2 0.4 0.6 0.8 1

Opening width(mm)

Fig.9 Opening WidthCurve

437010l A B AR 2T A5 9 A
o] & X AL Hrtsr] Yd FA A=
S o] g3lel FAEFYTE Fig. 109 ©

3 A ‘I—o‘ﬂth X—]S]—lf_‘/]
RN

pul B
Ra, Ao Het

M
o
60 =2sin 1(2—52)

9] 4g o] g3

N F g
Borr X
PL
ofy



O -
IHEE JIAHE Ze

kA, AR 78] Type E12 3F% 500kN
AAE @AAA AseA Gn 2717449
10

s -1- as
Nr%AE=E FAGL e

P 6)
NS & = A

=

(4

2
Fig. 10 Model of Connection Part

25000

o B TypeE1l
= 20000  Type Eo
£ - @ Sandwich
£ 24 TS
. 15000 0' ]
Z ten o
~ 10000 | -
p *e :..\.-
£ s000 | MEIN
= LS
7

0 L L
0 200 400 600 800 1000
Load(kN)

Fig.11RelationCurveofLoadandStiffness(%,)

548

(1) 2E A5 43 FAAAA P2
AR dGoZolth o] F57F gl Type A
of HAAAGWHAR wlusjA HIRT
Type¢l El°] 0.84, 7|2 Type Eo’} 0.73
o2 Yeyth

(2) Type Eo, E19] #AATU = AAA =
WEFA 7 ukgo = Mud, WSl = A
FHGH(EE - B FATE=o|7bA) 24 vl
2ol 2g F&3 g = 20% o st

(3) 8k% 330kN7HAl Type A°l 7ol el
W, APAso] EDekr17HE Type
Els} 598 & 244¢ wisn 3

). Type Eo= $19 Type A¢ E1¥ H]al

A 3FF SH0KNHF-E Aol A 3FskA v
AT HoZE Aol ImmolWe Aol
LR R=
(4) ol &F9 AAE I ~2ZYAHFE A
A, Type E1> AAF o] &9 A
At geld 4= Qi
Au1E3

D s, A9E, QdEs, AF=ES ©
&3 =2l ] wiHAINE o &
I AAREAE #F HE, e
=3, Vol47A, pp.1517-1524, 2001.3.

2) BEEs] AGE WG, =Ruig dse]

el &el 2 gel A3 AP A

3) ARG T 23, wEgg
| _

Y
X
il
i~

R

4) FEAA}, Lusas ver.13.3 User Manual

5 Aotag, wpzzo], HIFIAZE @ A
g st @by, ERSI =iy,
pp. 348-pp.360, 1984.8.

il
2]
H,

aul
O \=
o Uit

6) obul 9] 201, WEAANY BFggAe] oL
Bol @ AT, Alls Aaadw QA S
7

o

pp.241-246, 1998.11

(20061 6€ 269 47, 20061 8¥ 20 A=)

- 220 -



