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A Study on Structural Behavior of Composite Deck Plate using a
Pre-assembled Re-bar Truss
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Abstract

Composite deck plate using a pre-assembled re-bar truss for slab with corrugated zinc
galvanized sheet iron at manufactory, is given the improvement on design, manufacture, and
performance for construction work of cast-in—place reinforced concrete slab by enabling to
cast concrete directly without the form work. There are two methods in analyzing composite
deck : Simplified 2D analysis and 3D analysis. Although simplified 2D analysis is being used
up to date, the use of 3D analysis, allowing for the vierendeel behavior of composite deck by
real configuration correlating to bar reducing, is demanded. To compare the simplified 2D
analysis applied to allowable stress design with 3D analysis applied to lLimit state design, 8
specimen are manufactured. Main variables include the depth of slab, the length of span,
the diameter of bottom bar and lattice bar, and the presence of corrugated zinc galvanized
sheet iron. The comparison from the experimental result and analytical result indicates that
applying of simplified 2D analysis is possible for the use of D10 with bottom bar. However,
it is more reasonable to apply 3D analysis which allows to indicate vierendeel behavior
considered the real configuration.
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150-8-3.2 150 | 320 D10 D8 b5
150-7-3.2 150 | 320 D10 D7 b5
150-6-3.2-A| 150 | 320 D10 D6 b5
150-6-3.2-B| 150 | 320 D10 D6 b5
150-6-3.2-C| 150 | 320 D10 D6 b5
150-6-1.8 150 180 D10 D6 b5
200-6-3.4 200 | 340 D10 D6 b6
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$5[19.63| 25 | 9,219 [469.51|434.64 |24.07|6.018

$6(28.27| 30 [15,965|564.66|504.41 |22.68|6.803

D6 |28.27| 30 |14,002| 495.23 | 458.86 | 14.58|4.375

D7 |38.48| 35 [22,516|585.09(517.25|13.10|4.586

D8 [50.26| 40 |27,641|549.95|529.01{13.095.237

D10]78.54| 50 [50,756|646.27 | 594.36 | 12.39|6.193
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Table 3 A& Z 3} datxE
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150-10-3.2 |3.697|18.46| 0.67 |7,904| 44.81 -~ | 8,287
150-8-3.2 |3,697|22.78| 0.30 |7,139(41.55| - |7,522
150-7-3.2 |3,697| 22.2 | 0.31 |7,139/49.57| - |7,139
150-6-3.2-A|3,697|27.97| 8.40 |5,992|54.27| - 6,374
150-6-3.2-B|3,697(27.01| 0.80 |7,139|67.28 - |7,139
150-6-3.2-C|3,697|64.30| 3.94 |3,697|64.30| - |3,697

150-6-1.8 |4,335|11.41| 0.74 |8,414[42.47|17.74| -
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Fig. 4 A& 2F utz

g

<8 74 150 mm, 73 3.2m AFAE] A
Aol 9leld D10 S A3 150-10-3.2 4
A7t 235 (Ed e $A 150mm 71F, 3,626N)
of gt Aol 7 HA Jehker, HoAFds
£ 7,904Pa® JERsten, 8,287Pa oA =<
t}. old ule) D6 sHE-EAS AREE 150-6-3.2 4
Ao A%, 2gstsel tig Mol P IA vt
won, 6,374 Pa °ﬂf\1 3 = K},

Fig. 594 & & Ixo| sdu
7+ 3.2me] 7% ﬁHf‘aﬁQ] A< D10, D8, D7
e T3 o & &Al7} glov D6S AHEE
ASE Y BAVE BASITE. K Fig. 604
29 old® g AMEER] ol g 2 Aol
sy, AET #@A43 dolAe RS ¢ F de
g, ol& oliE Zwe] Aol 714% £t ozt
Ef A Fo|AEE F&3te AFE 77 wiio|th
Fig. 7914 EXo] 2] A73& F4ATA (D6 A

7 150mm, 7

by 5

S
s
35

Load(kN)

Load(kN)

i
0 AT I EEAY) /
8 = = / ¥
o LF Ferui JERAIA S
ol T [ -m150-10-3.2 |
-8-150-8-3.2 |
2 | | -150-7-3.2
_#-150-6-3.2
0 I
0 10 20 30 40 50 60
Disp.(mm)
Fig. 5 st 2 A Fao we st5-Hel I
10
YA EMAY)
8 - P - S
6 . o A
Al i
7| i — ;
- ‘__L:";
2 b repee s e st T —1650-6-3.2 -B
A o |- - -150-6-3.2-C|
0
0 10 20 30 40 50 60
Disp.(mm)
Fig. 6 ol =& R0 w2 stE-#Helzd
12
10 b— = —_—
cd
/
8 427 S S
gl ———— S et
4 /,/ —150-6-1.8 |
o | b | - - 150-6-3.2 |
e ”
< _ | — 200-6-3.4
0
0 10 20 30 40 50 60
Disp.(mm)
Fig. 7 €25 AT Hstol| wE SHE-8 9 A

133



s L8k A EfuAl "k ol A Table 4 d7giel 5w
Bekatr) 93l 3D Xé“a! A E AR FUE A ae aw obak 2D A + 3D &4 +
BN W ez AW oz} Tl SRAA T | AssEsaA A e A
_ _ D A=
o YA w% e & ok AY e | sue oS gsl 1471 Pa
3 IR, A8 241815 ; 1471 Pa
‘EIT\:}- Eﬂi }\]}\Et]"] }\]xﬂ 7'15'9‘ ﬂr’H‘d— 75]:?:-1]——6] L}ﬂ' g‘]‘—%— ﬂ;g_g_ 981 Pa 13%3}74 ‘o%-%
W 2= 9wE 3D WY SAAE AAWNS ALEs A FAEABT BN o A%
. = 4 | 239 Eg ok | Y ATS TS
o ages ”ﬁlol—g A4 o) @8 AANI= s | T Hg | nged 399 A
- HH -
zZol7k A& & Atk B A7 A oy kA A o EE A Fe 56t (28mm) 2
A W = z‘s}-[{q A7 4" AgAS A AR A= fy =490 MPa fy =490 MPa
N - _ EEXXE=pY _
o2 39y, WEHNZEIWN  MIDAS/ GenwS aAy | eSS A Sl e A
olgatlen, Fig. 8~10¢l 34 2ddg, 345 7H, sz |28 15D
A 13Lc
U N 917\1—
AT 9% g- 08
*EA 10 Chm— 1.0
Kt : e 10
Al g | lemiaml/0 L/250, L/200
- - 70
Fig. 8 a4 =zl A7 Ag A A9 1.0em “H‘]xﬂfoclr‘élso or

42 iAo Zut

SHE A AAFA BE Jks Az 23
2 AEE A AES ffste] Al A3A AR
Al AREE AR ABAE dde dEste] 7129
2D efhi3} 3D A sj4S Fste] 1 e ]
WAk Table 504 X mpel o] 7]¥9] 2D
%“&tﬂﬁi AdAE o, &8 HEA 35643

a)o el shiEAe} A7|eh wAIgle] HEEA
“%"Hh L0 Al glom, sh-dide] A wAY
dAsht Tz e] sl wet SHu|7} Wslsta
e & F doh HERY A s 249
A7)0 ARl LT ge vehia ok

Table 69 3D sj42a5 2 SefB F7 150

30 r\o olo

4.1 sl A wre mm, 747t 32m AFAE gt 12D+13Lc
o] Asks 8N T AFEALS Ui 10 o=

ABA 38 HES A9 F50F 1471 PaS FHE3) Hsgk 23S Veiliglod, o e 3en|
o, AR AEAI A9 Aol st AL 1A o S sREHeZ 6mmE AMEEH 150-6-3.2
ol B I Hw: Aoz ®Hy wdHelr gerh APAE 1743E, sHEEHeE TmmE  ARES
2D 3293 3D Table 401 /A3 vl stk 15-7-32 A3A= 1123& Yeifo] uizt 10

134

rot

F=ETPx=E7ICss| A10# M55(2006. 9)



Table 5 7| &2| 2D

efitHof 2

(3

rok
olo

ELl

A8 A

1.0D +
1.0Lc
=5943 Pa

b

o

ol

+

ZAEA

2t 8l-5

(1.0D+1.0

Le)x1.44

A

sjal%

o

U

=0}

9 | TG | B

U

ol 01>_',

1.01

- 147 | -

1.21

-

150-6-3.2

0.55

0.95

0.80

- 139 | -

0.66

1.14

e

8561 Pa

7,139Pa

1.03

- 148 | -

1.22

150-7-3.2

0.77

1.03

0.85

| ol ox

e e | 5o | e e

0.80 -

0.66

_?L

8,561 Pa

7,139Pa

1.02

1.50

1.36

0.54

- 079 | -

0.72

150-8-3.2

S| Ol ox

o4z |

0.79

0.72

ol
-

8561 Pa

7,904Pa

1.03

- 1.52

1.44

- 0.51

049

150-10-3.2

|| Qo

Rult i 4

0.54

0.35

0.79 -

0.76

0| el el |0 T el e [ T el el |21 e e

-

8561 Pa

8287Pa

Table 6 3D

ol
=
ik

1z
=)
10
o
0lo

=

24|

>
o2
E)

1.2D+1.3L
¢ = 639Pa

Hdsts

B

3
(12D
/

K
+1.3Lc)
0.85

=

48

BEEES

e

%

e

9%

%

o

0.273

0.988

0.344

0.325

1.218

o
-

1.743

0418

2.160

2.046

0490

oz e
|l

150-6-
3.2

RO

1.517

0.097

2.024

1.877

0114

=
A
5+
ol
ol

o
NS

1.008

1.252

1.186

7,365 Pa

7,139 Pa

0.208

0.992

0.261

1.326

0.247

1.219

1.123

0315

1.392

0.390

1.319

0.370

150-7-
3.2

2o fox
o|Je |z
|y frl

1.28

0.08

1.709

0.100

1.584

0.094

- OZL
£

ol

ol

NS
oo

0.666

0.8265

0.783

7,365 Pa

7,139Pa

7

0.164

0997

0.206

1.329

0.218

1.465

olt [ o

-

0.805

0.266

0.998

0.329

1.050

0.332

o ||
[l el

150-8-
32

R

1.069

0.066

1.448

0.082

1.557

0.068

ox.

R
ol
-

0485

0.602

0.634

7,365 Pa

7,904 Pa

o

0.116

1.006

0.146

1.336

0.162

1.73

ol [ o>

-

0413

0.110

0.512

0.137

0.565

0.151

Ruft A4
[>|rlfri

150-10
-32

R

0.845

0.048

111

0.06

1.273

0.066

\_/O>'

S
o

o

0.265

0.329

0.364

7,365 Pa

8,287Pa

& ABlEhe ke Y. s A7 wsl) g
29 goun 47l Zagol wel 3eule sl
48] =) erde

5
o1 e
o] F9ge

& 5

S, ol s

g o A7Rste] we dwFol

A

Sl FA= 9Pl A7) WELR AlHET: o]
& sl AMsE FAIT 2 oRE WE
F A& Aotk 5 8 A7) Al gif FE 8
& B AT 5o AA B8 1A= Qlste] @
SR % EEs Ao Aol T8 AAWSTL
Hug AR ooz dile A4S 29 B¢ 3§
& 73] o7k H43] FolsA An Ed SHE
FAZE FA9] DS SR B opdE, dEs

ek 71 2D Rt 3D s

Load(tf

o
1M
Ry
1t
3
El
ol
2
=
Q

1~Fig. 139 YAtk
3 22 Ay 9 s dgzRy sz 4%
A 2 A s wl$-

=

-
S ¢ F Ut V1Y 2D
&

O

M
¢

30
Displacement(mm)

Fig. 11 150-6-32 A&

I2pxErckes| Mo Ms550006. 9 135

ror



| (1.2D+1. 3L)/0 85= 752kg/m2

i
I
52D=26.0mm ! !
L O{QDE# i L :

0 10 20 30 40 50 60 70
Displacement(mm)

Fig. 12 150-7-32 A&

3
@
o
s
; o
0.2 I o6 omm t ~ ~ [630733.5mm™ | —=—2D-Ana.
EEEE I I3z ——3D-Ana.
0 I
0 10 20 30 40 50 60 70

Displacement(mm)

Fig. 13 150-8-32 A&

7855Pa,  150-8-32&  86%8Pa,  150-10-32%
9120PaZ, 3ol DI0S ARSSH AFAE A9
st 2DsjAol FHjwrigth weps oFiF 2D
A 3 D10 ol Al A8 7Fed A= %
otk WhE 3D AP AAl Sl A EEHE

l

52 6266PaclH, o sHFZe] W] w
2 AFA gste siMA AdHekss vad o
7} ARAE o|EHQl FstFS 7360Pad T
H, APt 10%E 7ot 24 AgA 9] FHekse

Aol 71&3 Hlel go] 78%Pa ooz yeht
g o] AN Hgo] 7ksd Aoz Almdth =
3DaiAE vl-Y AT 5o A ol gk et
e EE oy stE A 9 el FAHo $EST)
a9E 138 § gle A= AlmdEth AFdlEe
12D+13Le, ©ol=9] <FH&L 037 A3
o= gk, DI0 vk 3
S uRd A% 5o A4 B
SIS A Eatolop sHrEMe] MAFAo|
A o5 2 FxA kg Sl Ui AES
Aoz AlgHch

fass
MGG

136

ro

F=ETPx=E7ICss| A10# M55(2006. 9)

6.

I~
T

1) 32 A4 wb?j: AHA D A 2 8k

2)

3

4 AAEE DAY FEAPATE

. "Standard for the

. H.Lambotte

uXe, A7EEAd wet RS Sl AU &
FAZ %ﬂ% o] g3t Aoz Alg T
154 HE JYRTE FUE R
Aol o8 BAEReH, AP 32melx
SR DB mlvkS AMESE A9 71E9] 2D 3
Aol oJgt UFTAE AASA RIBRZ A=
& AN Ago] Hasitt

sHrddes DIOE AHEshe Aeede 7€ o
2 9D s|A¥e] Hgo] FsERTE DIO wgke
SEALS *l—%}h Bole AA 34 e
S HlElY AT el 5 e, 5 sEAY
HEjS Ao 0360% zag % = 3D S
S Hgshs Ao| gfdsitial e, ojuf A7
HozE ANHAEAYS AHEshe Aol niE3
3 Ao wdtEch

_l}‘., z n.llo
W 4

A g AA
A AN vt o 085, 9AA
FAE 099 AHgo] HP3el, HIAS ke
5989 wE duzs REd BT A4y
109] Mgl vl AR Aoz gue

o]—z H

ColdE, oAl Z2FE, ‘Uz &YHY FEF
As”,  dSAFss] sediE=EF, 19984
DPp.767-T74

. S AETFERI|EANE], “SlE weEda SD300 AA
A", 2000.

. RN A RS - FIfREE, B, 1985

Structural ~ Design  of

Composite  Slabs”, ANSI/ASCE 3-91, American
Society of Civil Engineers, New York, 1992.
. "Building Code Requirements for Reinforced

Concrete”, ACI 31895, American  Concrete
Institute, Farmington hills, Mich., 1995.

. "Structural Use of Steel work in Building Part

4- Code of Practice for Design of Floors with
Profiled  Steel  Sheeting”, BS 5950, British
Standard Institution, London, 1982.

and L.R.Taerwe, "Deflection and
Cracking of High-Strength Concrete Beams &
Slab”, ACI, SP-121, 1990, pp.1097128

(H=Rt 20064 28 282)





