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Abstract

To address the challenges of cracking and extensive temporary support requirements in conventional
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composite slab formwork, a support-free steel truss UHPC formwork system has been developed.
Static loading tests were conducted on three support-free steel truss UHPC formwork panels and
three conventional UHPC formwork panels. The tests analysed the failure patterns, load-bearing
capacity, deflection changes, and load-strain relationships of UHPC formwork with and without
steel trusses. The research indicates that both formwork types fundamentally adhere to the flat-
section assumption. The reinforcement truss significantly enhances the formwork’s moment of re-
sistance, markedly increasing the stiffness and crack resistance of the truss-reinforced UHPC form-
work compared to the standard UHPC formwork. Under unsupported conditions, the UHPC form-
work and truss-reinforced UHPC formwork can withstand uniformly distributed loads of up to 1.54
times and 1.70 times the code design value, respectively. Based on the stress equivalence assumption,
a cracking load-bearing capacity calculation formula for the steel truss UHPC formwork was derived,
with calculated values showing good agreement with measured data. Calculations indicate that under
a formwork thickness of 60 mm, the unsupported span can reach 3.29 m, offering broad application
potential.
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Figure 1. Reinforcement layout for test specimen
1 iR E
Table 1. Key design parameters
1 EERIHBH
Eikel s M2 8] /mm K ox 9% x &imm
B01~B03 ToMT4E 590 1900 x 1500 x 40
HB01~HBO3 GLES 590 1900 x 1500 x 40
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Table 2. Mechanical properties of reinforcing bars
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Figure 2. Loading diagram
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Figure 3. Schematic diagram of measurement point layout
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Figure 4. Specimen failure diagram
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Figure 5. Mid-span deflection-load curve
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Table 3. Test results for specimens
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B02 7.68 15.61 1354
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Figure 6. Strain distribution diagram along the cross-sectional height
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Figure 7. Load-strain curve
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Figure 8. Stress distribution diagram for reinforced truss UHPC formwork
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Table 4. Comparison of calculated and tested values for reinforced trust UHPC formwork
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