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An Experimental Study on the Bending Behaviour of Steel Grid Composite Deck
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Abstract

To take advantage of reduced on—site construction periods and minimize traffic impacts various types of steel grid
composite deck have been developed since 1930's. Modular prefabricated unfilled grid decks permit a long—distance
transportation and construction under unfavorable condition, for example, in mountainous regions due to its comparatively
light—weighter structure than fully filled grid deck. In this study bending tests of unfilled grid decks for the deck member
of various kinds of infrastructure are carried out, bending strength and behaviour of composite action are experimentally
evaluated. In this bending test, design variables are considered, such as type of shear connection between steel grid and
concrete slab, spacing between cross bars and thickness of concrete slab. Through test results bending strength and
behaviour of composite action are evaluated, reference data for proper type of shear connection and other details of the

deck, such as spacing between cross bars, are obtained.
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(@) fully filled
Fig. 1 Steel grid composite deck(P.M. Gase, 2010)

(b) partially filled
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Table 1 Specimen list for bending test
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No. specimen slab thick. (cm) | shear connection type | cross bar spacing (cm) | longit. bar number design parameter

1 S8—-A—-C15-L2 q standard specimen

2 SL8—-A-C15-1.2 15 2 light weight concrete

3 S6—-A-C15-L2 6 . . slab thickness 6cm

reinf. +longit. bar

4 S8-A-C30-L1 8 20 1 longit. bar number

5 S8—A—C30-1.2 8 2 cross bar spacing

6 S8—A—-C45-12 8 45 2 cross bar spacing

7 S8—B—C15-1.2 8 reinf. +longit. bar+bolt 15 2 stud bolts

8 S8-F-C15-1.2 8 cross + longit. bar 15 2 cross bar shear connection

#1) S8/S6/SL8: Thickness of normal(S) and light weight (SL) concrete slab

%3) C15/C30/C45: cross bar spacing

#2) A/B/F: shear connection type
#4) L1/L2: longitudinal bar number
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Fig. 3 Details of steel grid composite deck
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(a) deformation (b) crack pattern

Fig. 5 Deformation and crack pattern by maximum loading
condition
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Table 2 Bending test results

No. specimen Py (kN) 8yt (mm) Prraxt (kN) 8 max. (mm) Pract/Py
1 S8—A-C15-L2 165.5 40.8 249.6 239.3 1.51
2 SL8—A-C15-L2 158.2 48.0 228.7 236.1 1.45
3 S6—A—C15-L2 137.5 36.6 196.4 287.2 1.43
4 S8—A—-C30-L1 134.9 35.9 214.8 266.6 1.59
5 S8—A-C30-L2 167.4 42.7 244.4 216.1 1.46
6 S8—A—-C45-1L2 153.4 40.1 217.4 181.7 1.42
7 S8—B—C15-1.2 178.2 43.1 241.0 200.2 1.35
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(b) S8—A—C45-L2

Fig. 8 Comparison of crack pattern
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Table 3 Initial slip load and slip

BAYN SH S A=l B ssAlst 7]l
= &5o] A2l WAEkA] ¢hgkom, Table 3¢l LR vf
o} o] ool AdAellx= 67.5kNellA] 132.2kN2)
1l Helld &E5o] st EE(S8-B-C15-L2)
7} F7FEAY, Aol Zdst 7FRAA Y (S8-F—C15-1.2)
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S8l Aol 7]t miel o] A d oA o] Hgkd
i &7 0 2 RE TS APdshs FE A
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Table 4 2 Fig. 9l YeRHSI

FRIAA o= FAEE Agel Qlo] ddAaw
oo w &£719] 7t dAsith= 7Hde sk 9l
O}, AAS] SRt olof] 2T HolR] JABHA
ok}, o= AESN] $l&l Table 40 2] (3) oA &
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shear connection specimen Py (KN) (8 giip)max (mm)

S8—A-C15-L2 107.8 0.43

SL8—-A-C15-L2 132.2 0.08

reinf. + 2 longit. bar (SA type) S6—A-C15-L2 89.7 (lH(l)eSarll) 0.17
S8—A—-C45-12 118.2 0.27

S8—-A-C30-L2 67.5 0.37

reinf. + 1 longit. bar (SB type) S8—A-C30-L1 89.0 0.42
reinf.+2 longit. bar+bolt (SC type) S8—-B—C15-L2 151.1 0.19
cross + longit. bar (SD type) S8—-F-C15-L2 163.2 0.13

Table 4 Shear force at initial slip and yielding and slip stiffness

loading horizontal shear force slip stiffness
cor?r}llssrtion specimen Pip Py Fa 00 Fy (Y Fress/ Pecry Kaip (KN/mm)
(kN) (kN) Test Theory Test™ Theory ? /@) N
S8—-A—-C15-1L2 107.8 165.5 472.2 501.9 666.9 711.7 0.937 1552
SL8—A—-C15-L2 132.2 158.2 492.1 525.3 627.8 672.9 0.933 2677
SA S6—A-C15-L2 89.7 137.5 349.2 370.6 565.8 595.6 0.950 3279 (iiii
S8—-A—-C45-1.2 118.2 153.4 480.0 534.2 686.2 760.8 0.902 3798
S8—-A—-C30-L2 67.5 167.4 291.4 3181 647.6 710.9 0.911 2004
SB S8—A—-C30-L1 89.0 134.9 351.4 378.1 511.5 545.9 0.937 934
SC S8-B-C15-L2 151.1 178.2 678.3 710.5 819.7 864.7 0.948 4401
SD S8—F—-C15-L2 163.2 129.6 >505.2 >557.0 505.2 557.0 0.907 -
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Table 5 Comparison of moment strength and horizontal shear force by test and theory

shear connection specimen Muax (KNm) M, (kNm) Frax (KN) Fn (kN) Mina/Ma Fna/F
S8—A-C15-L2 124.8 864 1.40 1.17
89.0 740
SL8—A-C15-L2 114.4 828 1.29 1.12
SA S6—A-C15-L2 98.2 85.7 701 694 1.15 1.01
S8—A—-C45-L2 108.7 870 1.22 1.18
S8—A-C30-L2 122.2 825 1.37 1.11
89.0 740
SB S8—A-C30-L1 107.4 765 1.21 1.03
SC S8—B—-C15-1.2 120.5 911 1.35 1.23
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