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Abstract

This paper proposes a new composite deckplate system reinforced with inverted triangular truss girders(called ‘D Deck’), which
does not require the use of temporary supports at construction stage. The proposed system retains increased stiffness and strength
while keeping the absolute floor height change to a minimum level and can be utilized as floor systems of various types beam
members such as the conventional wide—flange and U-shaped composite beams. In order to evaluate the performance of the proposed
system, five specimens with a span of 55 m were fabricated and tested under field loading conditions consisting of several
intermediate steps. The load-deflection curves of each specimen were plotted and compared with the nonlinear three-dimensional
finite element analysis results. The comparison showed that the effective load sharing between the truss girders and floor deck
occurs and the maximum deflection under construction stage loading is well below the limit estimated by the provisions in Korea

Building Code.

Keywords @ deckplate, composite structure, truss reinforcement, construction stage

LN E ot A vfETER BATY s AHEE FS A
T e e e 2ok A, taF ol Ee AlEeel

1.1 2797 ArhzA AHgEol thke 39 Felshs At Aol
da% 255 os& gt} &4, vid SYEE I e

Sh Z;leé/‘?,HH /\]}\Eﬂq 7(4.9.0] X'];(]. E‘J—/\]-le 11‘—;-_ _7";/(1]

o
ZAYE AFF d&S drh AA, dAZHEE
91 %oﬂ EH??} Adede Hirote] vz A
. 1997: Shim et al., 2004:
Marimuthu et al., 2007).

A B AZ Yol E Lo iwro 2 AlFH 852 AR

s Gk Sen T} BlaA 2 6m o)l g
Aol 44D A FHE RS Bhe 23] B Tl
G2 Fe Swg ARd @ ey BAH ET % Atk

Al 7VAAFE AAIse]of sl o] =

' Corresponding author:
Tel: +82-31-201-3329; E-mail: djkim@khu.ac kr
Received November 15 2017; Revised December 1 2017;
Accepted December 2 2017
©2017 by Computational Structural Engineering Institute of Korea

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.

=2% H30H M65(2017.12) 559

2RANPETE S|

L(.)l



Qazt Edja AdE B

i
an)
e
i
=
y
o,
olf
o,

N
X

=
A% %0 FHHE 0|8 Ygor ya

F9] 371 flo]l Edlx Ay BA}o] 7hsdtn, Egx Ale
1% Edlo|E(fixing plate) £ L3 E7 Zd¢o|E(L-shape
plate) AZ2HE 9& tlAZeolEZ AAH. o]} 2
THe] A4 NI Fig. 1o eI

olg} & ofolt]olE gl R =ES TRe3 o] A
sttt 240 E AlokE HAZYClE AlxEle] AlFH
szl tigk J5 Hrke A A € HE, 3dAE
ARA 7} Aot vlwalr] 9lg 33k fakesEy &=
goll el 22t =28tk 43¢l e S A 2 H

el

ki

ey A3E vl g BAsiglom 74 AlFAE 27174,
% ol

o]

m

AT skl that A, daZeeolE e A3
ato] ARt Al2Ele] A5E Wrkelih. bR e & AT
AES Aelsl Arlsi

ol Hied
< oHd™

2. &

I
Jok

2.1 A3A AE

dd= 9ol F 549 AlFAE AReilen, 1 71249l
2 AES Fig. 20 Yok A@Ale # 600mm,
Imm ¢ 2 F &2 A AREste] A £ 1200
mm, 23 5.5m= FEF7L AR E ol ak5 71
w2 W9 =4S 98 LVDT(linear variable differential

560 EIEMAMTREES =2% H30H HEE(2017.12)

Deckplate

transformer) & Fig. 2(c)oll Yehd A3} o] 23l FY
o R ME o F Y AH M1 2 M2)l ARt}
% 5719 AldAlE Table 19 FE® 27 2o] Edx
AYE BAERA] 2 7]F AIEA ol AZHE] TR/ %
Egx At MFE APdHTE AFE 409 AAZ
T8 & Stk 27t AgAE Fig. 3 AHE AEA
#7195 wet el FElE At TGO-X Al@Al= HaEd ol
T le AEAR vAEH0lE AA Y P Hrlshl

5580 (unit: mm)

1000 |

1200

(a) Floor plan

5580 (unit: mm)

|- 1415 " 1375 " 1375 e 1415 i

! wor l
|

(b) Side view

(unit: mm)

[

1
LVDT (M2)

1200

NNy

LvDT (M1)

(¢) Front view

Fig. 2 Setting of test specimens and measuring locations



Table 1 Test specimen list

Thickness=1.0mm, span=>5.5m
. Truss Truss Connection detail
Specimen . . . — -
girder girder in |Fixing plate|Fixing plate
(EA) |the middle (EA) (EA)
TGO-X 0 X 0 0
TG2-F 2 x 8 0
TG2-L 2 X 0 4
TG3-F 3 O 12 0
TG3-L 3 O 0 6
TGO-X

Plate type
(X: No connection plate, F: Fixing plate, L: L-shape plate)
Number of truss girder

(TGO: No truss girder, TG2: 2truss girder, TG3: 3truss girder)

Fig. 3 Specimen identification
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(a) TGO-X
) TG2-F ) TG2-L
) TG3-F ) TG3-L

Fig. 4 Cross sectional shapes of the test specimens
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Table 2 Distributed load application process

Step Load application details ?g;g?;l\lljff;i
1 Deck valley sand filled 1.15
2 Stepl + Topping sand filled 3.15
3 Step2 + Concrete block level I 4.66
4 Step3 + Concrete block level T 6.16
5 Step4 + Concrete block level I 7.66
6 Stepb + Concrete block level IV 9.17
7 Step6 + Extra load(a) 9.17+a

(¢) Concrete block loading

Fig. 5 Distributed load application process

 stepz (sand)

Fig. 6 Composition of the distributed loads
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(a) Boundary condition of deckplate
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(b) Boundary condition of lateral displacement

Fig. 8 Boundary conditions of FE model
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Fig. 9 Load-deflection curves of the test specimens
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Table 3 Comparison of the relative initial stiffnesses
of the test specimens

Test FE Analysis
Specimen Ipitial R.el.a‘Five Ipitial R.el.a‘Five
stiffness initial stiffness initial
(N/mm?) | stiffness(%) | (N/mm?) |stiffness(%)
TGO-X 0.230 100 0.249 100
TG2-F 0.239 104 0.251 101
TG2-L 0.336 146 0.373 150
TG3-F 0.271 118 0.280 112
TG3-L 0.452 196 0.510 205
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Fig. 10 Relative initial stiffnesses of the test specimens
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Table 4 Deflections under loadings at construction stage

Test FE Analysis
Specimen | Deflection| Relative |Deflection| Relative
(mm) |deflection(%) | (mm) |deflection(%)
TGO-X 27.4 89.8 25.0 82.0
TG2-F 22.5 73.8 23.0 75.4
TG2-L 16.7 54.8 15.6 51.1
TG3-F 21.7 71.1 20.7 67.9
TG3-L 13.1 42.9 11.4 37.4
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Table 5 Vertical deflections at span center

Specimen Load M1(mm) | M2(mm) | M2/M1*100(%)
(kN/m)
TGO-X 9.6 48.4 38.3 79.1
TG2-F 9.7 38.2 29.8 78.0
TG2-L 10.2 29.4 23.9 81.4
TG3-F 10.4 39.1 33.1 84.5
TG3-L 10.7 25.3 22.2 87.7
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