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Evaluation of Structural Behavior of Connections in Precast Arch
Structures

ABSTRACT

In this paper, a connection details for precast arch structures was proposed. Experiments were performed to evaluate structural
performance of the loop connection details satisfying current design requirements and of alternative details for improvement of
constructability. Precast arch specimens considering the current design requirements showed higher structural capacity than a
cast-in-place arch specimen. Crack width at the connection of arch crown showed smaller value than 0.2 mm due to increased
compression force by the applied vertical load. Strengthening by wire-mesh at notch area of the connection improved initial crack
control capability. Connection detail with couplers and headed bars showed similar capacity to the reference specimen. The alternative
details to improve constructability of reinforcements can be used without decreasing structural performance. Specimens with smaller
internal diameter of mandrel and shorter loop splicing than the current design codes showed worse behavior in terms of crack width
control.
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Fig. 1. Loop Connection Details in EC2



Fig. 2. Precast Arch
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Fig. 3. Test Specimen

Table 1. Test Specimen

Specimen Details
Reference (R=90 mm, 7, =350 mm,
PA-REF
s=75mm, d,_, =16 mm)
PA-NS Wire mesh at notch area
Reduction of transverse reinforcement
PA-TR _
(dy_, =13 mm)
Reduction of lap splicing
PA-DAL (1, = 260)
Reduction of internal diameter
PA-MD
(R=68 mm)
PA-CL Different location o.f main reinforcements &
loop reinforcements
PA-NLS Adjustment of loop reinforcement spacing
(s =45 mm or 105 mm)

PA-LR 90 hook for lower reinforcements

PA-CC Coupler & headed bar connection

PA-IM Monolithic member by cast-in-place
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Fig. 4. Fabrication Procedure

Table 2. Compressive Strength of Concrete

Specimen Precast segment Joint concrete
Average strength at test Average strength at test
PA-REF 41.5 MPa 61.5 MPa
PA-NS 44.1 MPa 66.9 MPa
PA-TR 522 MPa 66.9 MPa
PA-DAL 41.2 MPa 67.0 MPa
PA-MD 25.2 MPa (42.5 MPa) 66.9 MPa
PA-CL 47.0 MPa 68.5 MPa
PA-NLS 40.1 MPa 67.6 MPa
PA-LR 37.7 MPa (49.0 MPa) 61.0 MPa
PA-CC 49.6 MPa 61.0 MPa
PA-IM 53.1 MPa -

() : Schmidt hammer test result
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Table 3. Test results
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PAIM | 100kN | 255kN | 2,200 kN 750 kN (b) PA-NS

*actuator capacity is 2,000 kN, - : smaller than 0.2 mm
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