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Abstract - If of application of the deep deckting floor in long span more than 6m, the deflection caused by the construction load
occurred high. Because the constructing-works and safety by this deflection, take actually supports to laborers working on the
deck. However, installed supports are having difficultly such as the restricted passage, deficiency of working space, and lowering
of efficiency. And toward-opening deck is seen as local buckling of web plate, flexural-torsional buckling, and gradually opening
of corrugated decking. In this study, we will suggest a deep decking floor system that reinforced with both ends cap plates for
toward-opneing decking change from opening to closing. The constructing deflection of a deep decking more than 6m must be
satified 30mm and L/180 as proposed. Full-scale field tests loading by sand conducted a deep decking reinforced with and
without cap plate. In conclusion, the specimen reinforced with cap plates have shown that to ensure the negative moment wi*/18.
And constructing-deflection of deep decking shown that to satisfy the evaluation value (L/180 or 30mm).
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Table 1. Provisions for deck deflection during construction

Local ) o .
Country buckling Deflection limit Applied load
Europe | Effective | .
EN) | width | M- [£/180, 20mm] - Dead load
United _|Min. [L/180, 20mm]|  Dead load
kingdom Effective T
width i ead loa
®9) Min. [L/180, 30mm]} b ding effect

*Dead load = 2.5kN/m’
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Table 2. Comparison of the applied load considering the ponding

effect
. | Dead load Additional .load
Country  |Deflection limit N/ (Construction
(NM®) | ad, N/m?)
Min.
K 4.04 1.5
O 112/180, 30mm]
United Min.
. 4.20 0.5
kingdom (BS)|[Z/130, 30mm]
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Fig. 3. Cap plate installation in upper part of the deck

Fig. 2. Prevent flaring of the upper deck

Table 4. section performance considering the cap plate

Table 3. Section performance of the deep deck R A, I Z
Depth | ¢ w A, I Z (mm) | (cm*m) | (cm*m) | (cm’/m)
(mm) | (mm) | (kg/m’) | (em¥m) | (cm%m) | (cm¥/m) Deck 12 | 244 2200 140.7

250 1.2 19.95 24.42 2200 140 Add Hat type 1.2 34.8 3097 168.7
1.4 23.22 28.49 2567 164 Add Flat type | 1.2 33.6 2777 152.8
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Table 5. Deflection according to the cap plate installation position

and length
. cap plate length used in L/2 span (mm)

position
0 750 | 1250 | 1750 | 2250 | 3000
Center 249 | 22.1 | 204 | 19.1 18.2 17.7
(1.00) | (0.89) | (0.82) | (0.77) | (0.73) | (0.71)
Ends 249 | 243 | 234 | 221 | 205 17.7
(1.00) | (0.98) | (0.94) | (0.89) | (0.82) | (0.71)
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Table 6. Preliminary experimental results

Specimen | Step |Loading height of the sand| Deflection
1 90mm 14.5mm
SS-1
2 240mm 52.0mm
1 90mm 4.5mm
RC-2
2 240mm 17.0mm

Table 7. Camparison of the calculated and experimental deflection

Experimental |Calculated | Deflecton .
. . . .. Experiment
Specimen | deflection |deflection limit /Caleulation
(mm) (mm) |L/180(mm)
SS-1 52 33.8 394 153.8%
RC-2 17 33.8 39.4 50.3%

312) 9} mal Asle] Hat =o0]7} 240mmel A(ZIE
EQE7 100mm 315 ¢l A 2714 H9-2 o] HRS
=45t o Aak= b3 Table 69F T},

4.3 EANQ v s

TR 2] 2AA SEE 515(3.84kN/m’) o] A|5}E] =
o290 7%, =iel I3 vt AA71ER’h ] 2
AbAle] oJ3)) A R(6)H AlgtgkS APgatglon, Aol ofgt
Ak B aLsHH Table 73} A}, SS-1 ARA|9] v|3 &
G A 52mm= Aol ofgh TR A] 2719 A<
33.8mmK.T} 53,.8% 2 S:xlo|0, RC-2 A ¢|3
£l A 17Tmm- Aol &gt S]] 2749 HRQ
33.8mmX.t} 50.3% 22 S=xjo|t} RC-2 A3 A|9] g3
- AL T dA&EkE Qls) Ss-1 AFEA Y] gA 5
AR} 35mm 2o H| &R = 1/3 3Eo|tt, ofjH]
TS B0l 4R A&THe v)3 FAHY AT £017]
o AbAQl JRARIe 2 AR, HEYOE A}
A A7, AAS Bst A T A&3h= Rt
4 T E PSS wl/20~ wl/16 TF

O
-

800

I + + + + + + + +
+ + 4+ 4+ + + + + +

100 | 130 o o 30

+ + + + + + + + +
1 + + + + + + + +

378

5050
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Table 8. Main parameters of specimen

Specimen |Contiguous states| ¢ (mm) Lateral truss

SS-C00-K Discontinuity - (¢}

SS-C00-O Discontinuity - X

SS-C12-K Discontinuity 1.2 o

RC-Cl2.K | Continuously 12 0
reinforced

RC-ClK | Cominuously 1.6 0
reinforced

CC-C16.K Continuously cap 16 o

plate
CC-Cl16-K

L Presence of Lateral Truss
Cap Plate Thickness
(C00: Non, C12: 1.2mm, C16: 1.6mm)

Continuous
(SS:Non, RC:Re-bar, CC:Cap Plate)
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Table 9. Load calculation for each step

Sand loading | Load per | Cumulati
Step loading target height unit area | ve load
(m) (kKN/m?) | (KN/m?)
1Step fill fill 0.96 0.96
2Step |CONCTEtE toPPINg| () () 1.92 2.88
height
Concrete topping 0.21
3Step weight (+0.09) 1.44 4.32
Construction 031
4Step load(add to (+’O 1 1.60 5.92
1.5kN/m?) ’
Concentrated Concentrated
5Step load load - -
(add tol10kN)
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Fig. 12. Stress-strain curve of deep deck, cap plate

Table 10. Deep deck and cap plate mechanical characters

g:;:; E| A A Elongation E |Steel
(mm) (MPa)| (MPa) |/ F, (GPa)| Grade
Deck
-Before | 1.21 [338.4|423.3|79| 32.32 |200.3 ii)}(?
Processing
Deck
-After | 1.22 [373.7]447.5|83 | 3345 |201.6 SGC
. 400
Processing
Cap SS
Plate 1.21 [333.2]422.7 |78 | 30.04 [194.2 400
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Table 11. Sand loading test results(center deflection)
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. Span 3Step 4Step
Specimens
P m | mm) | (mm)
SS-C00-0_Central span 7 64.2 -
$S-C00-K_Right span 6 22,0 285 : —
—IEW 5P (a) Protruding endclosure (b) Deformation of deck
SS-C12-K_Left span 6 19.2 27.6 )
RC-C12-K_Central span| 7 17.0 218 Fig. 15. After the experiment proceeds
RC-C12-K_Right span 6 15.0 20.4 . .
= Table 12. Comparison of the calculated and experimental
RC-C12-K_Left span 6 14.5 19.9 deflection
RC-C16-K_Central span 7 14.7 20.7
P . Caculated .
RC-C16-K_Right span 6 12.0 16.3 . Experimental . Experiment/
Specimens deflecti deflection Caleulati
RC-C16-K_Left span 6 133 19.8 eflection(mm) | = ) alculation
CC-C16-K_Central span 7 13.9 21.1 SS-C00-0 64.2 359 1.788
CC-C16-K_Right span 6 10.7 16.6 SS-C00-K 28.5 26.6 1.071
CC-C16-K_Left span 6 13.3 20.7 SS-C12-K 27.6 26.6 1.038
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Table 13. Comparison of deflection

) 3Step(mm) 4Step(mm)
Specimen
(Span) f?xpe- ASCE Rem- e-xper- Dom- Sug- |Rem-
riment arked | iment | estic | gest |arked
SS-C00-0
Central span| 64.2 | 20.0 | NG - 38.8 | 30.0 | NG
(7m)
SS-C00-K

Right span | 22.0 | 20.0 | NG | 28.5 [33.3| 30.0 | OK
(6m)

SS-C12-K
Left span | 19.2 | 20.0 | OK | 27.6 | 33.3 | 30.0 | OK
(6m)

RC-C12-K
Central span| 17.0 | 20.0 | OK | 21.8 | 38.8 | 30.0 | OK
(7m)

RC-C12-K
Right span | 15.0 | 20.0 | OK | 20.4 [33.3| 30.0 | OK
(6m)

RC-CI2-K
Left span | 14.5 | 20.0 | OK | 19.9 | 33.3 | 30.0 | OK
(6m)

RC-Cl16-K
Central span| 14.7 | 20.0 | OK | 20.7 | 38.8 | 30.0 | OK
(7m)

RC-C16-K
Right span | 12.0 [ 20.0 | OK | 16.3 | 33.3| 30.0 | OK
(6m)

RC-C16-K
Left span | 13.3 | 20.0 | OK | 19.8 | 33.3 | 30.0 | OK
(6m)

CC-Cl6-K
Central span| 13.9 | 20.0 | OK | 21.1 | 38.8 | 30.0 | OK
(7m)

CC-C16-K
Right span | 10.7 | 20.0 | OK | 16.6 |33.3| 30.0 | OK
(6m)

CC-C16-K
Left span | 13.3 | 20.0 | OK | 20.7 | 333 | 30.0 | OK
(6m)
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