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A Study on Structural Performance of HB-DECK and Cast in Place Concrete Slab

Wang-Su Lee', Byeong-Cheol Lho™, Hyun-Chul Cho’

Abstract: The interference between the lattice bar of existing LB-DECK and the bars placed at site degrades the constructability, which is pointed
as a problem. HB-DECK simplified the shape of lattice bar, and converted the direction of main rebar direction to the distributing bar direction, and
installed the rib on the underside of HB-DECK to increase the stiffness. The purpose of this study is to verify the structural performance of HB-DECK
and cast in place concrete slab. The static load test was conducted to verify the structural performance according to Korean highway bridge design
code(2015) and composite behavior of HB-DECK with Cast in Place Concrete Slab. Three-dimensional finite element analysis was carried by MIDAS
FEA, and analyzed to compare the result of analysis and experiment. At a result, composite behavior was examined between HB-DECK and cast in
place concrete slab, and structural performance satisfied Korean highway bridge design code(2015).

Keywords: Precast concrete deck, HB-DECK, Structural performance of deck, Composite deck, Limit state design

1.M 2 & FEATo| AT E @A DFEN 0F vietno)
A2l theko 2 Hrhwa glom, o)sh HAH okl o)

LB-DECK w3 A7zl Avg Ao Avst 7/ FAT7HASHOR S7h85k1 3o,

B Afolol] A5k F7} w2 F BN 2T ES A 2y 71€9] LB-DECK &= el 2snie} @l w2

= ZEs|~E 28 E 9T AZF ol = A ol AFA 52 A= B ol AH
W) A E F AU E IR T AL F e spdae LA,

ol = T2 = uhe g AFebs Sw AFY 2 °1 7hdst7] 1) Fig. 19142 2ol HB-DECKE 7Wd

oz I8l B/ 9 ehdAbme] Uglo] H7)E Jut

(Kim and Shim, 2015).

LB-DECK+ °F 60 mm 77| A EZE 9t F(Deck)
of e ZATESS] S fls AR e znt
(Lattice bar)7} 1= F e o]t}

IR 2E F 8 AF] BRI 7L FHG RIS}
I, AlEAgo] Fot 3717 S EE 5o AlEA, Qb ol ¢
T3 53] AUk

TN 2E wEF uigie 37 |9S 9 154 sEee
Ao = Qs A AR o} EAIA] WA

193] 9, A TS AN 2 B} B

25, A s QA 2 F 8w, mAal A A

89, I AR YRR AT L B

*Corresponding author: bclho@sangji.ac.kr

Dept. of Civil Engineering, Sangji University, Sangjidae-gil 83, Wonju, Gangwon,

KOREA (b) HB-DECK
o B =Fof ThE B2 22018 42 1Y7HA] &3 & HUFAIH 2018\ 52 %
o] E2ATE AAsASUTH Fig. 1 LB-DECK and HB-DECK

Copyright © 2018 by The Korea Institute for Structural Maintenance and Inspection. This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

59



Feho] el
Sl
gl 1
BEERD

3}tk HB-DECK+ LB-DECK &] 42t Evj~
21 HP 0.2 ©<e3}gt # E] 228 H-bar) & A
ot} HE|2ute] AXPFL 7|EY FEE W
AT WO E Mkl o S 577171

B AFo| A= HB-DECK7} ZE|7) B A E AFF]
o2 A5 IE F A=AE AFstaAt sk

o|& 98l =2 AAI71F2015)) 2% xS
AAA A DS AL, 334 s S

of ol &7 BA2 ST,

3}

a5

ol

2. HB—DECK2| 9=

2.1 SHAIMERMA IO o5t 2= A
2.1.1 HB-DECK®] 7+-&
Fig. 2= HB-DECK <} &%

Zlolth
Fig. 2] YERA ule} o] Bl FE 60 mm 2] vFEH27} 60 mm

o] glurt AA=o] a1, A flo FFEE ZAET}

180 mm AX| = o] Itk £ HAE 7|+ 2= 1,200 mme|th.

d A EL TS Yehd

2.1.2 315 2 =g

HB-DECK+= YRba 0 2 wigol] X5 2-gs= s}
Fe v A, FEME FI9E S, 2 SH 59 1
A5 23 Setast $4552 1St

SEE 145 T 23 nigtke] AP EHE: =20

M, =(L+0.6)P/9.6 1)

o7, L& ¥ A 7Hm) 22 0.6 ~ 6 mo| ook 3lal, P
= AAIAE gal52] SES(KN) 2.2 96 kKNS &-8-3lT}

S2WAAZIFE2015) 3.7914 EFEEHIS o YA
B = I ZIAGE S A3 25 el A 25%2] 3l
< Z7HAACL ST

HAs ol A FAsSATEN + M/100) & 283514 B
Eatsolu xEAE ol e A 85 A et

HB-DECKE ¥HHZ|Ql wafol] Ax)7} 2= 2] (2)9] U
Bl 7| Bets2eS aHg St Eete =S 1 3 4
(3)°ll VFERH LREH QI ARR-Z21 Bloll A A7, 7E T AHS-
del A5 e sk AFSSAIYE] ke 1 ol tist

o AEsIATh

1.25DC+1.5DW+1.8(LL+ IM) ?)

DC+ DW+ LL+ IM 3)
22 "iM™ x| siA

HB-DECK®] 3471 5& o83 o2 EX3}7] flste] ¥
S84 2273 MIDAS FEA S ©]-&-31ed 331 vl A

cEEERT

Table 1 Properties of material

AA7152015) 4.6.2.7 <SEE 133150l 23 FraE>
of AQkstaL Utk EelFol o¢ ZRIEE= 4.6.2.4 <t
3 AL ol A A|Qbetar ) o, nieko] thel ol tf
3l AEWE 27)E AT Wik 25Fe] ey
w2} ZH2 A Fskar Q)

HB-DECK & AT 2} AT Ato]of| v x| = o] F3 Fo] 2}
218 ko) A ztolm g 2 (1)3 Zo] ALkt = St

E

0;

o
2

o[-

ol

1.800

4@300=1.200 250 50[

Iso 250
I
Cast in Place Concrete
L. -BAR
Y I I R I

‘Fol 1.680 50
150 Loo[ 1.300 onol 150

Fig. 2 Cross sectional drawing of HB-DECK and cast in place
concrete

300

60 TR PESFICLX|Y2|FES =2F M223 M 25 (2018. 3)

Index DECK Castin Place Lattice bar
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Strength(MPa) 40 27 400
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Fig. 3 Solid element of MIDAS FEA
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Table 2 Type of gauge
ID Type Monitoring contents
Load Load cell Load
LVDT LVDT Displacement
Ccoml1~6 Strain gauge(60 mm) Strain of concrete
Sf1~4 Strain gauge(6 mm) Strain of main bar
Crl~3 Crack gauge Crack of concrete
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Fig. 6 Location of strain gauge(60 mm)
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