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Abstract: This paper proposes a new type of steel-bars truss deck with permanent bottom form (PFCB-steel-bars truss deck) ,
which is an assembled floor deck consisting of steel-bars truss and permanent fiber cement bottom (PFCB)
prefabricated with self-tapping screws and connectors. In order to study the structural performance of PFCB-steel-bars

truss deck in the construction stage and to consider the influence of moisture in concrete mortar or precipitation
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weather on fiber cement bottom form during construction, a compressive capacity test of PFCB-steel-bars truss deck

was conducted under water-saturated condition. A parametric analysis of the steel-bars truss deck structure was

carried out using finite element software simulation, and the change rule of ultimate bearing capacity and stiffness was

obtained. The results demonstrate that the PFCB-steel-bars truss deck has good performance under uniform design

combination load and concentrated load, and the deflection of the specimens with a span of 3 600 mm is controlled to

be between 6-8 mm under the ultimate load. Moreover, the change of the self-tapping screws spacing and the height

of the steel trusses has a more obvious effect on the load bearing capacity of specimens.
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Fig. 1 Structural details of PFCB-steel-bars truss

deck specimen
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Table 1 Parameters of specimens

KA 5 3 4 LEE N A #HAA/(KN-m?) X% E/mm AR A JE/mm  $R4TIE ¥E/mm
DB3-2 D4 ) A 47 B 10.05 700 200 400
DB2-2 D4 ) A 4T B 10.05 700 300 400
DC3-2 D ¥y A 35 R 10.05 700 200 400
DC2-2 D2 ¥ A A 3R 10.05 700 300 400
LB3-3 L4 By 3R 4T K, 50.00 700 200 200
LB2-3 L4 oy R AT K, 50.00 700 300 200
LC3-3 L ey 3R AT K, 50.00 700 200 200
LC2-3 L ey 3R AT K, 50.00 700 300 200
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Fig.2 Specimen soaked in water and material

property tests
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Table 2 Mechanical properties of fiber cement slab

Zhe RE/mm F# R/MPa ﬁ'riff/ A P
B 12 F4ME 1717 11.23 0.4
B 12 &a%é& 1491 9.23 0.4
C 12 FATMAE 22.32 10.50 0.4
C 12 &A%é&  13.53 10.47 0.4
B 15 F4HHE 1462 7.79 0.4
B 15 &HME  12.04 7.60 0.4
C 15 #4%é&  16.05 6.14 0.4
C 15  &asE 1175 5.64 0.4

2 2 2 K e MR AR AR 32 130 G5 0E IV g 3K B BT AT ok
JEE Bt B0 2% A T T AR DRI A S T 2 7K e B AE R R AR
o S PR R IR AR AE R a2 2 A5 R A KK LR K
B« Bt 21 4 oK e AR S BE A R I, R 300 A7 T 4R THE BT
o8 L A1 BT B

1.3 mMBHE
TE AT 4 A5 A 38K 3 56 I, 2 R R T R AR AR A



5 43

MRS T PFCB-AW i T 2R AR AR T B B g 27 P REBIE 5 121

TR BE 1 e BT R P (952 T A8 00 O« 1 56 i A 4 358 £
B, T 38 AT RS AR B AT AL I Y R AT 5 R e A A
TR A 3o 2 A 07 M 2L P R A M A A 3o 5 TR i S
PE Lo N BRI 5 0 A TR A b Se e RO A 2
B — 2 120 mm JE 9 40 V0K M7 AR L, SR )5 76 B AR 4N
TR 2 e S A A H g . 288 T/CECS 1069—2022""
HUitE T B B A A0 07 B 14 A R 10.05 kN-m %, {50
K LAY O 3y 2 5 LA AP N4 0.399 kN-m 4
MR, 2 J5 2 QR EE + 254 1R 56 7 WL s i) (GB/
T 50152—2012)"" SR A # B A N 4% 0.58 kN-m %, 4k
N 12 9, e K3k Py M 10.37 kN-m *(& 3) . H 4%
TR SE U L #E 2 min, REHE AR RRE J5 R B E M
N7 72 YR, I 3 Rt I 47 2 2 A KA 4 P S R

—
B3 HmmHsAELETER
Fig.3 Schematic diagram of compression test under

uniformly distributed load
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Fig.4 Compression test photograph and load cases

under localized concentrated load
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Fig. 6 Load-displacement curves of all specimens

under uniformly distributed load compression test
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Table 3 Corresponding displacements of mid-span

position of specimens with target combined load mm
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Fig.7 Load-stress curves of all specimens under

uniformly distributed load compression test
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Table 4 Stress values of specimens under the design
combined loads MPa
B E A E DB2-2 DB3-2 DC2-2 DC3-2
JEAIE F 2.65 2.05 2.97 2.34
LEMpE T —34.65 —20.30 —36.10 —51.48

WL M2 FE AR RIS K S5 R AL T e TARERES
W 1k B AR B B o i 5 T, iR LC3-3 9 D1
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LC2-31 DA S 7 B fe K L5317 7.10 mm. HLB &
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Fig.8 Load-displacement curves of all specimens

under uniformly distributed load compression test
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Table 5 Maximum displacements of measuring points mm
LIS 1.C3-3-D1 1.C3-3-D2 1.LB3-3-D1 1.B3-3-D2 1.C2-3-D4
D 4.04 3.01 3.60 3.36 7.10
& 1.C2-3-D5 1.C2-3-D6 1.C2-3-D3 1LB2-3-D5 1LB2-3-D6
D 4.24 3.73 4.83 2.48 2.11
1 9 Sy 4 T 150 2 i 2K VB ARJEE 395 900 A 1) 745 48— 1o 2% USRI LI
2,35 6 45 1 T 45 W A B B KR O ) R 7, AT LA i £F ashh \ S
e KRR ARATY A T S P B B 5 4 28 5 2 e I LA S il
S A A2 AG A E R E B A R L g0 N\ =R
W AL A3 AL AS IS g S R R R N A A 2 o .
LB2-3 L4 A 7 5 F A6 W A5, B F1 1 9 3.89 MPa, it o2k Wl DV ERIAAS
P 1.C2:3 b 4 By I8 B G F A6 8L I ) K N CO s £ =
6.06 MPa, 3L /N T 2 4 K Je 4R 10 0 L9097 7 7 . 245 2% =300 -100 100 300 500 700

Jnag i, 28 4K Je A S N AT AR AT AN B B, BT I
PR H ¥ o e AR W IR, B8 R R 7 735 o % A 44 fin 2 AR
LR MRS, R WIAE 1 kN JR 4 p fr 2% T 25 4 10 e
A RT  EE E EOR

PFCB- 9 i M7 28 & 7k M 76 35 45 3t 4l & A 28
10.05 kN-m /£ Jl F , i £ T/CECS 1069—2022" 7/ 52
KB BB PR AE o BT A% B R e T AL A e 2
IR R AR vt R R g A S R N W

e/10®
B9 HXHEMERTHAERE THH-MEML
Fig. 9 Load-stress curves of all specimens under

uniformly distributed load compression test
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Ao 78 1 kN Ja i 4 v fof 28005 T, 980 20 7K 8 £ 4k Bl R
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F6 WESKH(E) KN
Table 6 Maximum tensile (compressive) stresses of measuring points MPa
amE LC3-3-A1 LC3-3-A2 LB3-3-A1 LB3-3-A2 LC2-3-A4d
o —2.26 0.65 —1.95 0.20 —1.48
ik LC2-3-A5 LC2-3-A6 LC2-3-A3 LB2-3-A5 LB2-3-A6
o —1.26 6.06 —2.80 —0.52 3.89
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Fig. 10 Finite element model of DC2-2
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S, Mises
Rel. radius = 1.0000, Angle = -90.0000
(F19: 75%)
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Fig. 11 Finite element contours of specimen DC2-2
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Comparison between finite element simulation

=12
Fig. 12
and experimental measurement results

of specimen DB2-2
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+6.766e+00
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Fig. 13 Contact interface section stress contour of slab

and self-tapping screw (unit: MPa)
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Fig. 14 Finite element model of M1
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Fig. 15 Mid-span load-displacement curves of models

with different screw spacings
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Table 7 Influence of screw spacings on bearing capacity

$Z 4T 9] 3B / P/

0, 0
mm (kN-m™?%) D/ mm m/ A 72/ %8
200 11.01 6.35 — —
400 8.69 7.81 —21.1 23.0

Eip o A A EARA AR M1 RE A R RIEE £ 5T,

U, Magnitude
+7.630e+00
+7.508e+00
+7.385e+00
+7.262e+00
+7.140e+00
+7.017e+00
+6.894e+00
+6.772e+00
+6.649¢+00
+6.526e+00
+6.403e+00
+6.281e+00
+6.158e+00

16 #HIRSKRRZEEHZE(EA:mm)

Fig. 16 Displacement contour between truss and slab

(unit:mm)
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Fig. 17 Mid-span load-displacement curves of models

with different center spacing of trusses
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Table 8 Influence of center spacing of trusses on

bearing capacity

#ﬁ.}% LJF s Pmm/ 0 0

M3 /mm (Nem?)  De/mmoom/% ol
300 11.01 6.35 — —
200 16.99 6.08 54.3 —4.3
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Fig. 18 Mid-span load-displacement curves of models

with different truss heights
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10 |
WREL/  Pol : , o
mm (kKN-m ?) Dos/ mm m/% na/ % “’g 81
80 9.79 6.57 ~11.1 3.5 Z 6f
100 11.01 6.35 — — &4t
120 11.70 6.38 6.3 0.5 2L
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Fig. 19 Mid-span load-displacement curves of models

with different upper and lower chord bar diameters
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Table 10 Influence of upper chord bar diameters

on bearing capacity

R BAR/ P/

mm (kNem-?)  Dee/mmoom/% 0./ %
8 11.00 7.22 0 13.7
10 11.01 6.35 — _

12 11.12 5.78 1.0 90

F11 TERNHFEERMEBFHAZMN
Table 11 Influence of lower chord bar diameters

on bearing capacity

O sy Dadmm /% /%
8 8.80 6.38 —20.1 0.5
10 11.01 6.35 — —
12 13.91 6.64 26.3 4.6

MR IR AT, A [a] J5E B8 14 27 4 7K 9 Aok He R 4% 19 5% i
AEHHLL
B ph 3 2 n] A, 2 4 K U AR Y A P R AT B R R
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Table 12 Influence of fiber cement slab thicknesses T | T EE400 mm—200 mm
I H72R75 80 mm—100 mm
on bearing capacity 2.0 T B 7425 100 mm— 120 mm
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; Z 1.5 | O3 F %45 E4%8 mm—10 mm
JEAR SR B/ P,/ , D,./mm "% /% ) BRR ANl B 210 mm—12 mm
mm (kN-m*) g B 27 E A28 mm—10 mm
=10 L AR 10 mm— 12 mm 1.0
12 11.01 6.35 — — N
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Fig. 21 Bar chart illustrating the influence of different
factors on load-bearing capacity per kilogram

of steel consumption
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Table 13 Influence of steel consumption on load-bearing capacity under various factors
B % KA G m/kg d/kg ¢/(kN'm™*)  K,/(meg:N" EAGE L
M1 22.52 — — —
RAT ) 2B
M2 21.11 —1.41 —2.32 1.65
M4 21.97 — — — 1(K,>1.00)
Hr R & R M1 22.52 0.55 1.22 2.23
M5 23.10 0.58 0.69 1.18
M1 22.52 — — —
GES AN
M3 33.01 10.49 5.98 0.57
M8 19.31 — — — 1M(0.10<K;<1.00)
TR R AL AR M1 22.52 3.20 2.21 0.69
M9 26.42 3.91 2.90 0.74
M6 20.91 — — —
LR AR M1 22.52 1.60 0.01 0.01 M(K,<0.10)
M7 24.47 1.95 0.11 0.06
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