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Safety Performance of Steel Deck Plate (Flat Decks) Used for Concrete Slab Moulding

by Hisao NAGATA™*, Katsutoshi OHDO™, Seiji TAKANASHI*
and Yasumichi HINO™*

Abstract, Recently steel flat decks used for concrete slab moulding have been utilized at many construction

_sites. At the same time labour accidents caused by fractures of steel flat decks are being reported. Typical
accidents mainly are caused by fracture of steel flat decks were investigated. As a result, it became clear that
there was a problem with the strength-property of a flat deck which causes occupational accidents. We
intended to give the risk information of flat decks to safety managers in the construction industries.

The typical flat decks which are used in the building construction now were examined to clarify their
strength property. In order to know the strength property of flat decks, actual experimental measurements
were carried out for three types of steel flat decks. Three thicknesses of steel materials of flat decks and two
lengthes were examined. Bending load test, load test for the end-closed of flat decks and compression test for
rigs of flat decks were carried out. Two different types of fixation of the end-closed of flat decks, i.e., welded
and non-welded, are examined. The following results are obtained:

(1) Safety factor of an allowable stress of flat decks is designed to be. 1.3 on the base of the voluntary
guideline made by the Association of Flat Decks Manufacturing Industries.

(2) According to results of bending tests in case of non-welded edges of flat decks, average safety factors —
actual fracture bending loads to allowable bending loads are 1.35 in 0.8mm thickness, 1.51 at 1.2 mm
thickness, and 1.82 at 1.6mm thickness. It implies that risk of fracture of flat decks increases, as the
thickness of flat decks material becomes thinner.

(3) In the case of welded edges of flat decks, an average safety factors for bending loads are 2.28 at 0.8mm
in thickness, 2.48 at 1.2 mm thickness, and 2.78 at 1.6mm thickness.

(4) Comparing the strength of end-closed of flat decks at 50mm of bearing width in case of non-welded edges
of flat decks,, the strength at 20 mm of bearing width is 57% of strength at 50mm of bearing width, the one
at 35 mm of bearing width is 76%. As the bearing width become shorter from the standard width of 50mm,
the risk of fracture of flat decks increases inversely proportional to the bearing width.

(5) The strength of a rib for shoring loads is greatly safer, because safety factors are 4.0 at 0.8mm thicknesé,
and 4.2 at 1.2 mm thickness.

Keywords; Flat deck, Accident, Concrete slab, Construction

R GRS /L —7  Construction Safety Research Group
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Table 1  Average of maximum values by bending
loads (non-welded) .
HRmIEE (BEERL)
(kN)
InEREETL

TSI FYE EE (mm)

OEHE 08 1.2 16
TUFA 9.6 174 29.9
FoEB 10.3 171 26.6
FvF C 9.2 17.7 26.8

Table 2 Average of maximum values by bending loads

(welded).
BRETHBE (REARy MNakE)
(kN)
IHEARYNEE

ISYNTFUE B (mm)
DIEE 08 1.2 16
TyFA 15.5 273 40.7
FvEB 16.9 27.0 AR
TvEC 16.8 31.2 446
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Fig.13 Thickness of flat decks and maximum bending loads.
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Fig.14 Deformation of the end-closed of flat decks.
(bearing width 50mm)
T K7 a—XHOER (i £ 50mm)

Table 3 ° Maximum values of end-closed of flat decks
(non-welded) .
Ty F7a—FORKRBE (BER2L)

IREREE AL (kN)
IS5YbTY 73)‘ {7: B&E(mm)

*OBE | m| 08 12 16
’ 20 10.4 22.3 38.1
TUEA 35 13.6 285 49.8
50 17.6 372 61.5
20 79 16.1 30.6
Fv¥ B 35 11.8 215 418
50 15.8 319 54.3
20 6.4 14.4 26.0
Fu¥C 35 85 19.2 357
50 110 26.3 46.6

Table 4 Maximum values of end-closed of flat decks
(welded).
v Ry a—XEHOKKEE (BIE)

IREARYNEE (WMHYK 50mm)  (kN)
759hFYE BEE (mm)

DEE 0.8 12 16
TuFA 28.9 50.8 . 90.8
Fu¥kB 28.7 65.3 103.7
TvFC 27.1 58.8 86.2
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Fig.15 Deformation of ribs.
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Table 5 Maximum strength values of ribs.

Y TEOR KK ERE (kN)
TSYRTUED EE (mm)
EE 0.8 1.2 1.6
Fud A 28.8 60 -82.7
FvE B 238 488 79.6
Fv¥ C 219 . 457 754
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Fig.16 Plate thickness of flat decks and maximum loads of
ribs (3 ribs).
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257 TS5y T Y RE(mm) A5T F5YbF iR E(mm) 257 I TF YR E (mm)

E B F
(mm)| 08 |10 | 12 | 14. (mm)| 08 | 10 | 12 [ 14 (mm)| 08 | 10 [ 12 [ 14 | 16

120 2,610 | 120 12,350 |1 2,670 {2,930 {3,160 120 ]2,100 2,390 {2,620 |2,820 [3,010
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300 [1,860 |2,120 |2.330 {2510 | 2,670 300 {1,670 | 1,910 |2,100 [2,260 2,410 300 |1,490 [1,700 | 1,870 |2,020 | 2,160
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T AEEE TR,

150 |2,420 |;
160 |2.370
170 [2.320 :
180 |2.270 [ 2,590 |;
190 |2,230 | 2,540 |;
200 |2.180 | 2,490
210 |2,140 | 2,440
220 |2,110 | 2,400
230 2,070 | 2,360
240 2,040 2,320
250 |2,000 2,290
260 {1,970 | 2,250
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