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Experimental Study on Mechanical Performance of Free-support Steel
Bar Truss Laminated Concrete Slab Floor in Construction Stage

WU Ziging

( China Railway First Group Co., Lid., Xi’ an, Shaanxi 710054, China)

Abstract ; In order to solve the problem that the free-support steel bar truss laminated concrete slab floor
in construction stage is easy to crack and needs a lot of vertical support, a free support measure using
triangular section steel is proposed. Static tests are carried out on the free-support steel bar truss
laminated concrete slab floor in construction stage. The effect of free support measure and slab span is
considered. The failure phenomenon and curves between load and mid-span deflection are obtained, and
the change law of the strain between the slab-bottom longitudinal bar and the triangular section steel is
analyzed. Test results show that the adoption of free support measure can obviously improve the stiffness
of floor deck and decrease the strain of steel bar at the bottom of slab, and when the slab span and the
free support measure are adaptive, there is no crack at the bottom of slab and the mid-span deflection is
less than the limit, indicating that the free support measure has good application effect. The slab-bottom
longitudinal bar and the triangular section steel are in tension and compression respectively, and the both
do not yield in construction stage. As the slab span increasing, the strain of the slab-bottom longitudinal
bar and the triangular section steel increases.

Keywords ; laminated concrete slab; steel bar truss; free support; finite element analysis; mechanical

performance ; static tests
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Fig.1 Free-support steel bar truss laminated

concrete slab floor
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Table 1 Design parameters of specimens

L= PR/ m o SR
S-1 2.0 ¥
S-2 2.0 A
S-3 3.7 H
S-4 5.4 H

SR B A BRI A 60mm J& 2. 2m T, #5
JEE B B 7 1) ¥4 4 B HRB400 2% . H 42 9 8mm 1]
FE 200mm (NI B . N AIHTAL @ B 90mm, | |
T 5% AT R B A2 8mm f HRB400 24401775 , ME A%
FHHEA N 6mm () HPB300 2050 17 . A A AT 42 1 i
T+ B A AURAR AU R T S BLA I E 2 fros, K
28 R S-1 F0 S-2 B JLAAT R SF R e A5, ik A
S-3 Ml S-4 B T ¥R SN, HoRAHR . TREE+
JAE F AT BE 214 300mm | #5528 60mm , 3¢ 8 H E AN
A0 [ AE TR R A, MR T o U AR S e
= R4NR F HW100x 100x6x8 H I IE A% F
IR I AR 0 300 X T B, A 7 3 2 T AL, DA
il SIREE - SR RIS RS M20, TRBE
- A B = A R AR 3 BTN

HIVERT , Seds AR, SR J5 HEA T 70 il JEC AR 2 4 |
T AR A5 FTTRR 6 - S AR A A B FL S — S BN 42 %€
I R C30 TREE HHEAT B, WIS Al S TR ¢ +
YRS, T RN R, %5 A R i T 58 A
UG DRIREE iR BB B JS R PR — M AN R AT
1.2 s

TR0 A R P B8 T A 7 B AL IR R AT o
W BARE AR B 7 DAL RS b 3 M
PR TR ER B o &, 2 AN B AL SRR AL
TR 174 B 07 8,2 A R A% s A Tk
PRI BB B v L, A A S EL A AN A 4



156 Jil T AR (3 30) o5 54 4
o ~ 010 “
. B g
f= —
] E B
- =] 010~ 1
. = Zl BE B
] = 5 i 1] E
- R - R _BI-Z-7 | BIZS| - -<“ B
- = 1o Mt 8
30 2100 50 < 25 01 o Bl-H5534—BI-H%
140 140 H,J
a R b B
08 ot
96
‘ . 08 VA T
140,150,2001200| 200,200[200200200200 /2001 50} 149 ol x it
i@ ﬁ& 80
¢ WBHILE . Xﬂl%ﬂm@# BLX3
2 MEHRREEESWREULA R RES B O EEE T
100300 550 300 550
Fig.2 Geometric dimensions and reinforcement of steel + ‘ ~[b EEL%E 4300 10!

bar truss laminated concrete slab floor
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Fig.3 Setting for concrete bearings and triangular

section steel
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Fig.4 Arrangement of displacement meters
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Fig.5 Arrangement of strain gauges
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Fig.7 Curves between load and mid-span deflection
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Fig. 8 Strain of the longitudinal bar at the
bottom of slab
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Fig.9 Strain of triangular section steel
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