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Abstract In order to apply a mechanical deck joint to the prefabricated steel grid composite decks, shear
resistance of a joint composed of concrete shear key and high-tension bolt is experimentally evaluated by the
push-out test. Shear resistance evaluated by the test is compared with resistance estimated by empirical and
design equations based on the shear friction theory. Test results show that joint specimens bonded by epoxy
have about 10% more shear resistance than specimens with strengthened shear key by steel plates, but in the
case of specimens with strengthened shear key there is smaller resistance deviation than specimens bonded by
epoxy. In comparison with resistances estimated by empirical and design equations, the deck joint can be safely
designed. But because the existed shear resistance of deck joint is underestimated by the ACI-318, application
of the LRFD design equation could be more reasonable.

Key Words : Deck joint, Push-out test, Shear resistance, Steel grid composite deck

1. M 2 Sk TEZ, ol9F AZor AdE= 7HEutl(cross

bar), &7 Alololl 91x/5t0] slzutele} Aze e

H B EL A 2 SejRg TAEE 3 T AlZ29tl(longitudinal bar)Z A THA| 29 )=
LA A% AR ARl madoln, 2w A4 B3O 4HRYS AR Aow BE T4
© el 4 el Sl $9% S T AXR R T, Al A 29
gl rxggojth B =RoA thenal sk= Fig. 1 © AAEE duddfe)] ofste] o]Hzic.

oAt 22 ARl 7FeHAd vl E(steel grid composite o|¢} T2 ALY A vig wEFe Al 2
deck) S 9Jo} Zre A 9 T2 AYe vpgw 12 BAA B2 9FE Al B TS dRA
of 283t Zoltk she] AxE AT FARS B AL =4A T ST B2 Ao LT AT
*Corresponding Author : Hyun-Seop Shin(Korea Institute of Construction Technology)

Tel: +82-31-910-0287 email: hsshin@kict.re.kr

Received July 4, 2013 Revised (1st August 9, 2013, 2nd September 2, 2013) Accepted October 10, 2013

5290



AAY 7R v o] g5 Adhiig Bt
Qs MEE e, o)et Hlste] QoA TRt . SEof d) dE ol npEERg-o] WAYSHA Hof, ojF
T7F AHHIL QUeH1-6]. 71E AAE A wiewe] Ao AFsles sk Aol Ao o] 7127
ol i glo] AF TAYEES st ot 4] 19M Ave AHETE, fie AThEde
AP A gRolFel AEH glon, HZole  FEAEOIY, tande HAEmpEAS 4 9 Aok
71AA AAgA e ot o] 27} AItE HE ATk
[2]. 71AA A4S ol&Re ZAYES BHsh= Reinfarcement Té TJ,
Ao wlsl A7 EY o2 AA AS7IE © 3 S Y V(=Ttane)
;ﬁ L O]o e} = o ° = 5 N\\\\\\
A1 9 m | 7N W
2 =woAe ZYfAE Ao s ARE 5 Qe = ‘}B{
e
A 73 BrEEe] o] &l Z1AIA dEAE A ?T rane
L5171 95t ALl Lo g A, I E HAoky|9F 13} [Fig. 2] Shear-friction theory
SEER 4% o] 3R Athfgs Ay oer 7t
skarzt gitk. o5 9Jsfl Push-out AIFAE Aztste] A V, = Ttang= A f tand = uA,f, M
Y AdhfEs ekl olf HdmE ol
(shear-friction theory)ell 7%t o] 24] 8l A4} v e} 22 Adnpz o]2of ZAske] theFRt ATt
ToBHN 7IAY oleie] 2 A PS HESE  fEje] grom, 1 F Birkeland[9], Mattock[12] 2
St Walraven[13]9]] 2]8t Aot w A4 A7} ACI-318[14], =
2 A7 7]2(HBDS)[8] Y AASHTO LRFD[15]of|A] A
AlEl AAAE Table 10f] Urepbdl kel 2.
//// \> Slab
& %ﬁebar [Table 1] Empirical and design equations
N N x Birkeland| ,
> ] v=2.78+/pf, 2
Cross bar B Mattock 0.545 .
Ko v=0467f,"" +0.8(pf, +0,) < 0.3f, 3)
T-beam - » [12] )
[Fig. 11 Steel grid composite deck[7] Walraven | v = 0-85¢, (pfy)n2 &)
31 Je = f0%, ¢, =0.09f24
= = ACI-318
2. MEorE o|2o s MELH ey | Vo= pAd, < min(027.4,5524) ®)
R HBDS . 02r
V, =084, f,+ Ak <min(0.2f,A4,5.524,)(6)
[8] o
ZAYE FAjof At o] 2hggre 2 tho] WAy ( )
- - - - LRFD |V = cA +u(A, f +P. (7)
5] oJ o ] J 1O === n c vf/ c
SHA| HEH_ w85 7t= de i AE Ao g Adsls (1s] Smin(0.25f(,A; 10.34,)
of A&sA Eu, o]} 22 FLFZAHE FA o 3l
Ao AtE T Fig. 2 W 4] 10419} e denpol
E(shear-friction theory)o]] LA 3}o] A ¥ QT}8-10] Birkeland[9]i= 2] 93} clamping 2-8-5 %
Ackalak Ao A HoFst HEo wal Fdoly nj;m  WFR Sho] MuuhdE S grlsiglon, 2B 7
#7lo] elojups Ao ARaka, ke Fdolur Mok Eoll tigh Mshke areE 4= glok A )ollA vie IS
Holl 7k2 e dERzke sk ol2st Aejold Avty H. e =AML fe A2 dwdwoln. Eak,
o] Z-gabw, Al Hrhwgo] uels HEol  Mattock[12]2 AR 2B i3l 4 (G)elAet ol
A wrEY zhg o g 2w o] LulEh ojo wep oA E FEHSe ddd] 2gshe dEsEE L
H7bE Ho| olggelo] 9ulym, o] Wl of AT Ue AHE =S, o7 A Es
gee grjHon o] P ¢ 2asjece ¢ AW 0362 AT 4 G)elA f= FARE UFH
289 Jlels ATE pHech Zaa|E BaYsks of  F, o ATH fRoR A8l ofE-3Holt) gt



S| o sl R A48 A103, 2013

#, Walraven[13]& t}<=0] ATk A 3] AHEAS}
of A (4)9} o] ZATEL] JrE
AbALS Skl
Ha ZYoA ACI3I8[14] ¥ Z=2uMA7|2
(HBDS)[8]0|A] A HEe} Zho] 4] (5) = A (6)F ©]
4] (6)

g3to] AHAAZ sha glek o714, 4 (61 A
3 2P @ wne ALA A2 el ol
o] Hwre 4H4

oh A g = AdepE Ale2A] o
3 1.40]0, k> dRF FA 2| Eof
e 2.8MPad] gh-& Zh=t} o7]A], AAAGEY Vi
0.2fA; = 5.52A. oA 22 T AX = FHTh
E3h AASHTO LRED[15]9]A AAJE e 444
A= 7 2 E0| el 4 (D} At o714, 4
c= A (0)9] kTt 22 e 7, 4 = AR A
ZagEe] s 4 (5)9] F-¢eF Lok

4> rlo

3. 0125 MEHHZ TIt MY

—_

3.1 7

Az A 2 HiekEre) ol SN Fig 3 (b
urehd viet o] Ta e o] A HRol 3} A2
ZER AR = A7 2853 Qo) o] vlg) T
AjEE 71 A4 Ao oFF o] 37 2= Fig. 3 (o)
of] UERH vk} ZFo] match-cast WA 02 A|ZtE= £33

P E dety|el nFHEER FHH2]. 2Fstge] 9
o wpek ho] WAshs HduE2 Z3E Adv|et
Sk Eu, HHlE FEaje] ofgh &9l
BE o3 AdHr} A7), Z3E A
HNAE ZIBE FRojA| ZHF o] S 4
e, Fig. 3 (c)of] Yepdl A= o]ef T2 o]
upehg o] 585t Ao|r).

2 =7ollA= Fig. 3 (o)of] Uehdl 71414 aa3-49

oX

Mo

T Y Ky
[kl oX
RO}

i

I3t o] gHollA fx(male)Zo] EAE Hhr|eh
HEER 5 5ol fRIRE ol 720 A
gL grlsich o]2 93 Push-out AEA|E AZ5}he]
AchfgS Aoz Faigion, A3 é@i HE T
3t AThf 8-S Table 10 UEpd Achfg] ARg2 2 A

=]
AN wmRko ) TR 9 SRS BoAstact

Girder

Deck B sl

Deck A

!
A

>

Girder

(@

Lap splice of reinforcing

bar with end hooks
it e Field—placed concrete

S 2. 2 Iy a, Bl r'd
e S

Steel cover plate and

Con’c shear key Rebar for fixing

High tension bolt

[Fig. 31 Steel grid composite deck joint[2]
(a) Horizontal suppporting structure considered
(b) Conventional deck joint
(c) Proposed deck joint
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[Table 2] Specimen list for push-out test
specimen joint type test parameter test no.
concrete strengthened shear
PT-BCP shear key key by steel plate 3
(fe=35MPa)
+ shear key
PT-BCB high-tension bolt| bonded by epoxy 3
(M27, F8T)
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[Fig. 4] Detail of specimens
(a) Strengthened shear key by steel plate
(b) Shear key bonded by epoxy
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[Fig. 5] Set-up of push-out specimen
(a) Strengthened shear key by steel plate
(b) Shear key bonded by epoxy
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[Table 3] Test results

specimen Pic Prnax Prnaxmean 0 max
(kN) (kN) (kN) (mm)
494.5 901.9 1.1
PT-BCP 236.6 969.2 946.9 4.5
251.9 969.7 2.5
477.6 1033.4 1.3
PT-BCB 380.8 831.7 1040.3 2.7
416.5 1255.9 0.7
20 --- PT-BCP1
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1000 - —PT-BCP3
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[Fig. 6] Load-slip behavior of the specimens
(a) Strengthened shear key by steel plate
(b) Shear key bonded by epoxy
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[Fig. 7] Crack pattern of the specimen PT-BCP2
(a) Initial crack pattern (b) Development of crack
according to applied load (c) Crack pattern in the
final loading step
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[Fig. 8] Crack pattern of the specimen PT-BCB2
(a) Initial crack pattern (b) Development of crack
according to applied load (c) Crack pattern in the
final loading step
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[Table 41 Comparison of shear resistances

b Ve ? Vg YV Y Vy Y Vaar 9 Viaz ? Vi
PT-BCP 4735 9203 1.88 2.03 3.57 3.57 225
233.4 252.0 233.4 132.5 132.5 210.0
PT-BCB 4159 1.78 1.65 1.78 3.14 3.14 1.98

1) shear resistance from experimental test(Vexp=0.5Pmax)

8) Veyp / Ve

2) ~ 4) shear resistance equation by Birkeland(Eq. 2), Mattock(Eq. 3) and Walraven(Eq. 4)
5) ~ 7) nominal shear force by ACI-318/HBDS(Eq. 5), revised ACI-318(Eq. 6) and LRFD(Eq. 7)
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