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ABSTRACT : Slim floor system using deep decks has been developed and employed in Europe to reduce the floor height of steel
structures. Although long span buildings involving the issue of reducing floor height are being increasingly built in Korea,
employing deep decks in more than 7m long span structures is likely to cause problems associated with excessive deflection.
This study is applied to the long-span concrete casting of the deep deck plate usability of deflection due to bending and
torsional instability of open cross-section, as a way to improve the problem of cap plates are suggested, and the optimum
length of reinforcement and location are derived from theoretic estimation. The cap plates are placed on the deep decks with
regular intervals to overcome the instability of open sections, improve the stiffness of the sections and control the deflection

at

the centers. The improvement in flexural capacity associated with the location of the cap plates and the length of

reinforcement are verified through analysis and test.
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(a) Section shape of
(b) Concept of Slim floor

Fig. 1 Shape and application of deep deck plate

(b) Lateral torsion
phenomenon

(a) Install supports

Fig. 2 Problems during placing concrete
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Fig. 4 Cap plate’s types

Table 1. Section property according to cap plate

Second

. . Central | Section | Section
Thick | Section | Moment
t(mm) | A(em?) | of Area Length |Modulus| Modulus

Hemd) | ¥iem) |Zc(em3) | Zt(em3)

JF

1.2 | 29.00 | 2722 153 280.7 177.9
Deck

Cap
(Hat) 1.2 | 35.90 | 3520 175 471.9 200.6

(a) Section of cap plate  (b) Floor plan of cap plate

Fig. 3 Detail of Cap plate

Cap
(Flat) 1.2 | 34.97 | 3171 169 392.7 187.4
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Fig. b Loads-deflection comparison

Table 2. Loads-deflection comparison by the location and
length of cap plate

Locati L/2 Cap Plate Length of Span (mm)
on 0 | 250 | 750 | 1250 | 1750 | 2250 | 2750 | 3000

232 1220|199 | 183 | 17.3 | 16.7 | 16.7 | 16.7

Middle| (760)| 0.94)| 0.85) | (0.78)|0.74) | (0.71)| 0.7D | (0.71)

232 1232|231 (226|216 200|179 | 16.7

Ends | 7"00)[(1.00)| (0.99)| (0.97) | 0.93)| (0.86) | (0.77)| (0.71)
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Table 3. Initial stiffness and maximum loads from
analysis
Nodel nitial x| £,(kN) | 8,(mm) | Py, (k) |5, (mm)
S-00 1.71 72.49 | 47.04 80.48 | 60.48
S-MC 1.92 75.16 | 43.82 79.55 50.48
S-AC 1.78 7492 | 46.74 81.53 57.84
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(c) S-AC
Fig. 10 Stress contour of analysis model
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Table 4. Specimens schedule

Cap Plate
Expetri Center Both ends Ends Shape (center)
ments | ovist length | exist |length
(mm) (mm)
S-00 | - - - - L !
5 1500 | B
SMC 1O L) m
_ 750
S-AC | © 100 0 (L/9)
5-00

l— Location of cap plate (MC: Center, AC: End)

Simple Beam Type
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(a) S-00

(b) S-MC

To prevent lateral
Torsional Buckling

(c) S-AC

Fig. 11 Overall shapes of specimens

G4e epigic.

AdAe 25 F 250mme JF H3ZE AHEsisier A
A9 F 2ol 6mz AYaLT. Hast BEeelEE
2 AZUNE A1l AT,

42 7/ 2 57 W

4.2.1 71 4

AN E o]5e] 4212 AV g} o] MY
AAQ] dRell L/4 ARl dkes 7lehe 23 7hEeR
APaict. 71 MRl = Jgsigion o7 Hoisks
o] 70%7HE 0.025mm/sec®] £E2 7Fla, 1 o]
FE= 0.05mm/secd] &&= 78I 71EAle] A738
7} AEA dolg mEsl] 500kN &2l dFdolEE A

560 s=zz7xstsl =27 M5 53(EH 1263) 20134 102

P2 P/2

I>

A L/4 L2 L/4

M max=PL/8

Fig. 12 Loading pattern

[T11
111

Fig. 13 Experiment’s setting

GO0

S e D e

Fig. 14 Location of LVDT

P>

s390, A1EA Bl 92 G FasRlad Ao
A FHEEG T, TR 15 stiE
) 7139 2 Aole] Jhe Bole TSR £ 27
Hes A6l 7HReA HeetsoR gk 5id
olU ZelZgy} e HokgAS st 7 1.6mm
o 2B 238 HA,

)]u

4.2.2 33 Wi
A8z ]-/] HIE é 0}7] 93l Fig. 149} 2o 71EAA

(L/4) 5 a9 F95ol % 3719 LVDT(D1,D2,D3)&
BT,
JF Y38 Azdolee] FRAY AES sty 94

2Edel Ao FAAAT 24U Fig 159 2]
Ao} Aol WA 2] T 2} sk Rl
A %o Tom Dol Ao ARG, v &
Ro]qe] golo] M 2EA) AelAel ¥4 97 ek b
BRI, Ao D~@ Hlae] el AlolA @t B
Azeoles] A%e] BAY Aow ENRES A
1% Aolth. AlelA G2 vlas) AFHILS ZHHL, )



4.3.1 344 ¥4 IR

AgA Y she-we] WAE Fig. 169 Uit Fig.
162 S A7} BAske XeX9] ske-A7 27
S bl Helo

S-008t S-MCx= Ade] dwre] Ag=3lent S-AC 4
Aol A5, 7HRe A ZelEds WA fef A
g 2E|ZUe] GAFIA d7t Ho] gH FelEde] ¥
AL ol daf gl 2ol Aol W] i
stk 2E AdAle A olF 7iERe SRz
el FAsHA o] AstElor Sl AETIES

20

. 1500 hel)
3000

(a) Measurement plan on the plane

(b) Measurement plan at the section

Fig. 15 Location of strain gauges

&{rmm]

e 500 — - 5-MC == SAC

Fig. 16 Loads-deflection relation

HEZe0|EE 0|83

et
0A
[>
rl:l
ol
i}
o
HN
rlo
i}
]
lo
ok
b

Ir
=
g

BAT SMC AFAE P 2 2 e weske Aow
e,
$-00, S-MC At d% 7=y ¥
i =Hatzel TAsle] Ao Oli BAM 6}%01
7Healant. S-AC ARAA= doflA AF
B ZREYS WA dde AAE Aawu P
s Fo] fE FTlEH] AL o2 e ol
wgely] Ao Welo] ZadgT. 71EER T AdA 3
A2 Fig. 179 2t

4.3.2 U3 9 271734

AdAE HoEa 271703 % Table 59 #zlslact.
Tabledlld & 4= 91%0] S-MC AdAlE S-00 AA| =}
271773 9 Ziigo] 247} <k 6%, 10% S718ISith S-AC
ARA 9 2717 S-00 AEA R & 6%7 Z7eIS
ou 7R ~EZYe] &R R HouEe o 1%
S ettt

Local
1 BuLng

Crippling .
Failure ]
3 —

((-:) S-AC

Fig. 17 Failure mode

Zrxsts| =27 HM25A 55(£H 1263) 20134 108 561



1z
N
e
oc
Ho
rx
B
02
rie
N
02
fol
B
0x
H

(S
MI
dz
ag

51 £H 45

Fig. 18%} o] AISI dM& FEZ
QARHIES e o} AAFA(C = 3 e 1ol A
Sk AEUE B A5 didsE HESY] €8
AISIO we} AZHo|ES 1eid wale] waAse Aaks)
o] Table 691 ]3I},

Tabled]d & 4 d=o] #

Zto|ES A7 TH2AE
HEL 2 722em*olA 3.520em’ = W] ok 30% =
7HEIe}. o AZgo|E AR oA ¢& THEHE
7} A e 869 W, ?“iHIO]EE’ AAG el #

driozeiles A wwe 9 %
°‘E} AR} Hdstd 7P B4 <] z
RAES] ZF7}golt), LH W7k 637& A7\
AISI 712We] ot 6 }

JZi
g o N
i

I:-l:._ _ !‘ T 'l.‘ i ::,1__"‘,
T k. e R
{ I| | 1
J w u
gy LI Li
(a) Korea
3 -:-_; “*r ™ ::",
s e S e i
| | { | Modified FHEIDF |
1 IIJ L Sections "u--
(b) AlSI

Fig. 18 Local and AlSI effective width

Table b. Initial stiffness and maximum stress of
experiments

Experiments | Max. Stress 2, (kn) | Initial Stiffness &
S-00 76.1 1.95
S-MC 84.0 2.07
S-AC 68.4 2.12
Table 6. Section properties
JRE. A, A, 7 I Z (em?) Z, (em?)
E‘%Xﬂ (mn,z) (sz) (mn*) (em*) IE/[ C T C T

S-00 | 29 | 25 |2,722|2,341]0.86| 281 | 178 | 211 | 168

36 | 32 |3,562013,254|0.92 | 472 | 201 | 389 | 191

74 | 124%|128%|129% | 139% | 107% | 16%% | 113% | 184% | 114%
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Table 7. Deflection limitation
Local Deflection ASCE Deflection
Limitation (33.3 mm) Limitation (20 mm)
Value (mm) ratio value (mm) ratio
S-00 33.3 1.00 20 1.00
S-MC 26.3 0.79 13.5 0.67
S-AC 27.3 0.82 15.3 0.76

Table 8. Loads at limited defection

ASCE Deflection
Limitation (20 mm)

Local Deflection
Limitation (33.3 mm)

load (kN) ratio load (kN) ratio
S-00 55.69 1.00 37.77 1.00
S-MC 61.85 1.11 40.57 1.07
S-AC 61.46 1.10 42.87 1.13
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Fig. 21 Compressive strain of deck plate
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