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ABSTRACT
This paper studies the serviceability performance of composite metal deck (2200x1000 mm) with slab from the recycled concrete
aggregate. The composite metal decks with concrete made from recycled concrete aggregate (0-100% replacements) are metal
deck slab-RCA0%, Metal deck slab-RCA25%, Metal deck slab-RCA50%, Metal deck slab-RCA75%, Metal deck slab-RCA100%.
The specimens were tested in three testing series. In series 1, material proprieties of metal deck, FRP rods, as well as mechanical

properties of RCA are investigated. In series 2, 15 test specimens were tested in short, 90 days long-term loadings and subjected
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to vibration due to human induction. In series 3, non-linear finite element analysis was used to study the ultimate capacity of test
specimens with 100% reparent aggregate. Based on the result, it is found that the vibration levels recorded in the case of human
walking lies within the acceptance level (<0.15g), except in the case of human jumping, which exceeds the very annoying level.
Numerical results show that the failure mode for the tested slab with 100% RCA occurred due to metal deck yielding.

KEYWORDS: Steel metal deck; Composite floor; Hot-rolled coil steel; Creep; Human induced vibration; Recycled aggregate;

Serviceability
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MNN 1 MIBONUUVAINANADADUNTA 1 ALY SMTVMA0ATZY 28 MPa

% Replacement for fine (FA) and coarse aggregates (RCA)
Proportion (kg)
RCA0% RCA25% RCA50% RCA75% | RCA100%

Cement 303 303 303 303 303
Water 129 129 129 129 129

Natural fine aggregate (FA) 916 687 458 229 -
RCA for fine aggregate (RCA-FA) - 229 458 687 916

Natural aggregate (NA) 1028 771 514 257 -
Recycled aggregate (RCA) - 257 514 771 1028
Super plasticizer 0.25 0.25 0.25 0.25 0.25
w/c ratio 0.43 0.43 0.43 0.43 0.43

Slump (mm) 75 78 82 86 91

M1 2 ﬂﬂ!ﬁuﬁa"l}ﬂﬂ’i]ﬁﬂ WIATIWHOVUAZAZIDIA LA NANADUNIATOULINUNIATINHYTLLIAZNIATINAZLDIA

RCA RCA | RCA-

Physical properties il1W!ﬂ‘lﬁlﬂ®uﬂ%ﬂﬂiE)EI!!‘V]HN'JQTJN?TEI11J!!'S1$N'Jﬁ§33»lﬁ$!aﬂﬂ
#2 #1 FA
Max. size (mm) 20.9 18.6 0.075
Specific gravity 2.78 2.70 2.63
Water absorption (%) 1.1 1.05 1.2
Fineness modulus 7.6 74 3.51
Impact value (%) 13.4 13.6 -

Crushing value (%) 22.6 23.12 -

Residual mortar (%) 32.4 31.2 -

mMinageuauauliadIunauaouninnIunuTalHuIa3MINETTUMA 100% (3211311 RCA0%) AIATIIU
ASTM C39 [17] RCA#2 fiovmiafiansazunsaed1/2 RCA#L fovuiaiidisazunsauueds/s uaz RCA-FA fieuuiafiniy
azunsues /s Wuiluudlosauaud (OPC type 1) IMassaszmify 28 MPa HAZHAYINMINATBUHIA RGN
15210N02 6 #9819 ﬁﬁm?ﬂ'ﬂﬁm%’mmauﬁaﬂauﬁ%@ AemhaigaandIdaginsenszuen (£,,) AMa1oannd1e819

sUnsagauIen () AMAIAS (1) wag MmdusaaIndIvdanu (f) naasluaisieh 3

ccu
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Values RCA0% RCA25% RCA50% RCA75% RCA100%
£, (MPa) 31.6 30.7 323 311 283

£, ., (MPa) 37.9 36.9 36.2 33.9 32,9

f (MPa) 3.1 3.0 33 3.6 3.9

f, (MPa) 4.7 45 43 4.1 4.0
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RCA0% 27.0 21.9 45.0 3.5 39.8 2.3 1.52 3.78 10.3 198
RCA25% 26.5 20.5 44.1 3.62 38.1 2.5 1.45 3.58 9.3 185
RCA50% 26.4 20.2 44.1 3.6 38.3 2.3 1.55 3.52 9.7 172
RCA75% 26.1 22.1 433 3.64 38.7 2.4 1.52 3.04 9.8 151
RCA100% 25.2 21.5 42.1 4.20 37.5 2.4 1.70 2.56 9.9 127

Note: P, is load failure, SF is shear failure, U, is ductility at ultimate, U, is ductility at failure, K, is are the stiffness of load-

deflection curve before yielding and after yielding, E is the anergy absorption.
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